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Introducing 

a conmlete internal half- 
high 60 m^abyte tape 
backup s 
IBM 

or AT for only 



XT, 5995 


Complete with tape drive^ controller, and software 


And it works easily with all IBM 
compatible operating systems. Simply tell 
your tape drive you want to backup or 
restore the entire hard disk, or any file, or 
backup or restore by subdirectory, date, or 
everything since you last backed up. 


N, 


ow you won’t have to wait for 
the difficult to find hard-disk version of 
the IBM AT (model 99). You can buy the 
floppy disk IBM AT (model 68), add our 
hard disk and t^e drive system for about 
what you’d pay for the AT hard disk 
upgrade alone. It’s almost like getting the 
tape drive free. 


Let’s face it, we’ve all heard 
the horror stories of people 
who’ve lost data on their hard 
disk. True, it doesn’t happen 
often, but then disaster seldom 
does. With the amount of data 
you can put on a hard disk these 
days, no one in business can 
afford even a small disaster. 


When did you last 
backup your hard disk? 


Oh, you did it once with floppies 


and it was so time consuming 
that now you’ve convinced your¬ 
self nothing will go wrong? In 
other words, it can’t happen to 
you. And besides, at the prices 
they’re asking for tape back¬ 
up—$2,000 and up—you’re 
willing to take a chance. You’ve 
seen some tape drives for less, 
but you have to buy an expen¬ 
sive hard disk to go with it, and 
you’ve already got a good hard 
disk. Where can you turn for re¬ 
lief? 


IBM Compatible tape drive 
system complete for $995 


The Express Systems^'* tape 
drive comes complete—half- 
high tape drive, controller, and 
software—for only $995. It’s 
absolutely IBM compatible—all 
60 megabytes of it. 

You can use your tape drive in 
the event your hard disk fails. 
And if you have to replace your 
hard disk, the tape’s ability to 
read bad sectors will let you re¬ 
place your hard disk with 
another even if the new one is 
not error-free. The tape re¬ 
quires very low power, too. 

And it doesn't poke along. It 
reads and writes at 90 inches per 
second (ips) and transfers data 
at up to 3.75 megabytes per min¬ 
ute in the streaming mode. You 
don't have to be a rocket scien¬ 
tist to figure that you can per¬ 
form an image backup of a 20 
megabyte hard disk in about 5 
minutes. But practically speak¬ 
ing, once you back up your hard 
disk completely for the first 
time, you never need to do more 
than invoke the archive com¬ 
mand—that convenient com¬ 
mand that tells your new tape 
drive to backup everything since 
you last backed up. If you back¬ 
up as often as you should, your 
Express Systems tape drive will 
finish the job virtually in 
seconds. 

The Express Systems software 
has additional benefits, like 
enabling you to use PC DOS ter¬ 
minology such as 
and “?”. It also has a built-in 
reformatter, built-in verification 
(to make sure you transferred 
what you thought you did), and 
it’s prompt driven, which means 
it asks you exactly what you 
want to do. 


Easy to install 


Before you get intimidated 
about installing our tape drive 
internally, you should under¬ 
stand that IBM 
doesn’t think it’s 
too difficult. 

They’re selling 
IBM PC ATs with 
instructions on how 
to add additional 
hard disks in the 
Instcdlation and 
Setup manual that 
comes with the AT. 


Our instructions for installing 
your new Express Systems tape 
drive follow IBM's clear, simple 
instructions. 


We even provide 
the tape cartridge 



Most people don’t realize that 
the tape cartridge contains most 
of the critical mechanisms to in¬ 
sure data integrity. In order to 
be sure that you get the best in¬ 
surance for your data (after all, 
isn’t that why you’re buying it) 
we encourage you to use Ex¬ 
press Systems’ specially tested 
tape cartridges. We’re not going 
to kid you and tell you others 
won't work, but here’s what’s 
special about Express Systems’ 
tape cartridges. 

First, they are tested down 
four separate tracks from end- 
to-end. not just down the center 
of the first 150 feet, like some 
others do. We use three screws 
to hold the cover on instead of 
four. This simple triangular 
arrangement keeps the base¬ 
plate flat, just like three legs 
work better than four to make a 
table steady. Since all tape 
drives reference everything to 
the base¬ 
plate, this 
alignment 
is critical. 

We also 
use spe¬ 
cial rol¬ 
lers to dis- 
s i p a t e 
p o s i b I e 
static 
electricity 
buildup-" 
some¬ 
thing that 
can ruin 
your 

whole day. 

And finally, we will sell you 
tape cartridges in boxes of three 
instead of the usual five. So, you 
get higher quality with a smaller 
quantity commit¬ 
ment. And we 
compound the sav¬ 
ings with a lower 
per unit price, just 
$35.00 instead of 
the usual $45.00 
most retailers 
charge. 



The Express Systems 
tape drives come with 
E.xpress Certified"’' 555 
or 600 V4-inch tape 
cartridges with 
quadruple end-to-end 
testing for extra 
insurance of your data. 


The IBM AT installation 
manual shows how easily you 
can install internal storage 
drives yourself. 





















Express Systems offers 
10,21, and 31 
megabytes of formatted 
storage in the half-high 
form so you have extra 
space for other storage 
options. 


Need a hard disk? 


Depending on whether you have 
an IBM PC, XT, or AT you may 
want additional hard disk stor¬ 
age. We have those too. We 
offer 10, 21 and 31 megabytes of 
formatted hard disk storage. 

For the most part, our drives 
are made with plated media, 
which 
means 
there is 
less chance 
to damage 
them. 
(Let’s face 
it, the ox¬ 
ide that 
most disks 
come with 
is nothing 
more than 
rust.) We 
then test 
the drives, 
pre-format 
them, and install DOS 3.0 so 
that you’re ready to begin trans¬ 
ferring files. We even include 
DOS 3.0 documentation. 

And they’re 100 percent IBM 
compatible. The controller we 
send you for the XT is an up¬ 
graded version of the XT con¬ 
troller from the same company 
that makes the XT controller. In 
fact, the Express Systems con¬ 
troller is an improved controller 
which requires less power so 
that it is more reliable than any 
other standard controller. 


We provide the power too. 


If you want to upgrade your 
IBM PC, there just isn’t any way 
iround upgrading your power 
supply—if you want to have 
true XT or better 
capability. Some 
companies say that 
their hard disks 
Jon't require any 
ncrcase in pow¬ 
er—and they might 
be right. But don’t 
add anything to 
your slots, because 
the minute you do, 
you'll need more 
power. That’s the 
t>ad news. 

The good news is that our 
30wer supplies are inexpensive. 
Hfow’s $99.50 for an XT power 
upply? We mean a full 130 
vatts of power. The other good 


Exi 

(Inclui 


press Systems Upgrade Kits 

laes controller, sottware, and caWc where appropriate) 


IBM AT (model 99) to AT ExPlus " 

1 half-high tape drive system 

IBM XT to XT ExPlus 

1 half-high floppy and 1 half-high tape drive system 

IBM AT (model 68) to AT ExPlus 

21 Megabyte upgrade 

1 half-high 21 megabyte hard disk with half-high 
tape drive system 

31 Megabyte upgrade 

1 half-high 31 megabyte hard disk with half-high 
tape drive system 

IBM PC to XT ExPlus 

2 half-high floppies, 1 half-high 10 megabyte 
hard disk with controller, 1 half-high tape 
drive system and 130 watt power supply 


$995 

$1095 

$1895 


$2195 


$2095 



Our 130 watt power will convert 
your PC to XT standards: and 
it's only $99.50 with any tape 
drive or hard disk order. 


news is that it’s held in by only 4 
screws. Express Systems’ power 
supplies can be changed in 20 
minutes, a small price in time 
for the peace of mind to convert 
your PC to an XT-capable 
machine and avoid the unsightly 
“wart-like” power supply 
add-ons that some companies 
insist you paste on the back of 
your PC. 


But from a 
mail order house? 


We get tired of the snide re¬ 
marks some people make about 
mail order houses. The com¬ 
ments are usually spread by dis¬ 
tributors and retailers who are 
getting cut out of 15 and 35 per¬ 
cent margins, respectively. 
If we went through distribu¬ 
tion—you’d have the privilege 
of paying for large 
glass windows, 
rugs, salesmen, 
etc.—but we’d also 
be selling this tape 
drive for $1495. 

We're not criti¬ 
cizing distributors 
and retailers. They 
perform a valuable 
service. But you 
don’t need them if 
you know what you 
want. And you can 
certainly install it yourself. IBM 
has proved it with their instruc¬ 
tions for self-installation that 
come with the new IBM PC AT. 


And speaking of IBM, the next 
time you hear anyone criticize 
mail order as a way to buy com¬ 
puter equipment, remind them 
that IBM is now in the mail 
order business. 


Warranty 


We offer you a one year warran¬ 
ty on our hard disks—the same 
as IBM on the AT and 90 days 
on the tape drives. (It’s all the 
manufacturer gives us.) If any¬ 
thing goes wrong with your tape 
or disk drive or hard disk, send 
it back in the box it came in. 
However, we have found that 
we can usually solve the prob¬ 
lem over the phone. So call first 
for a return authorization num¬ 
ber because we can’t accept any 
returns without it. 


Immediate delivery 


We have four types of delivery: 
Next Flight OuF^' if you need it 
immediately: Next Day Ex- 
press^^'^ and Day After Tomor¬ 
rows^ if you can wait a day or 
two; and our normal delivery— 
which we pay—if you can wait a 
few days. 


Express Systems 
Product Line 

Internal Tape System 

Half-high tape drive, con¬ 
troller, & software $995 

Tape Subsystem 

Tape system, controller, 
power, supply, cable, and 
chassis $1195 

Internal Tape & H.D. System 

Tape cV: hard disk internal systems come 
complete with tape controller and hard 
disk controller, software, and cables. 
Hard disks are formatted and tested with 
DOS .1.0. 

Tape drive & 10 MB H.D. $1695 

Tape drive & 21 MB H.D. $1895 

Tape drive & 31 MB H.D. $2195 

Hard disks Kits 

(includes Controller and cable) 

10 megabyte hard disk '’ $695 

21 megabyte hard disk" $995 

31 megabyte hard disk" $1395 

^Subtrack for IBM AT which ilocs 
not require hard disk controller 

Controllers 

Hard disk controller $195 

Floppy Disk Drive 

Half high floppy disk $129 

Power Supply 

1.^0 Watt XT replacement 
Power Supply $99.50 

(Price valid only with purchase of tape 
drive or hard disk. Otherwise, $l4<).b5} 

Tape Cartridges 

Express Certified 5,55'" $35.00 

(555 feet of .specialIv tested 310 Hci tape) 
Expre.ss Certified 600'" $35.00 

(600 feet of specially te.sted 550 Hci tape) 


How to order 


Pick up the telephone and call 
l-8()()-341-7549, to order. We 
accept Master Card, VISA, 
American Express and Diners 
Club. Or send a cashier’s check 




or money order (We’ll take a 
check, but you’ll have to wait 
for it to clear) and tell us if you 
want one of our recommended 
configurations or you want to 
mix and match yourself. Cor¬ 
porations with a DUNS number 
may send purchase orders for 
quantities over five. 


Call Toll Free 1-800-341-7549 Ext. 100 
In Illinois call (312) 882-7733 Ext. 100 

Express Systems, Inc., 1254 Remington Rd., Schaumburg, IL 60195 



IBM® is a registered trademark of the International Busine.ss Machines Corporation. Express Systems, ExPlus, Expre.ss Certified555, and 
Express Certified 600 are trade marks of Express Systems, Inc. Next Day Express, Day After Tomorrow, and Ne.xt Flight Out are service 
marks of Express Systems Inc. CIRCLE NO. 241 ON READER SERVICE CARD 









































































If you're tired of waiting, 

you're using the wrong file managei: 


Be fast. Btrieve.™ 

If batch jobs and reports turn waiting 
time to nighttime, then wake up! You're 
using the wrong file manager. 

Btrieve™ file management hates wait¬ 
ing as much as you do. It's written in 
assembly language especially for the 
IBM^PC. And based on b-tree file in¬ 
dexing, with automatic balancing for 
access speed that won't degrade as 
your database grows. With Btrieve, 
your applications always run fast. So 
you'll be out the door faster. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve/N (network version) 
sets the standard for the industry's 
most popular LANs: IBM's PC Net¬ 
work, Netware™, Davong MultiLink™, 
Omninet™, PC Net™, Ether Series™, 
Nestar™, and NetOne™. Btrieve/N 
offers safe network file management 
that coordinates simultaneous updates 
and prevents lost data. 

Automatic file recovery. Btrieve pro¬ 
vides automatic file recovery after a 


system crash, so accidents and power 
failures don't turn into database dis¬ 
asters. Your Btrieve data always comes 
back intact. 

Fully-relational data management. 

Using SoftCraft's entire family of 
products gives you a complete, fully- 
relational database management sys¬ 
tem. Rtrieve™ adds report writing 
capabilities for generating the reports 
you need. Xtrieve™ speeds users 
through database queries with interac¬ 
tive, on-screen menus—no command 
language or special syntax. 

For professional programmers. 
Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, COBOL, C, FORTRAN, and 
APL.With multikey access to records. 
Unlimited records per file. Duplicate, 
modifiable, and segmented keys. 

With Btrieve, you can develop better 
applications faster. And know they'll 
run—fast. 


Suggested retail prices: Btrieve, $245; 
Btrieve/N, $595; Xtrieve, $195; 
Xtrieve/N, $395; Rtrieve, $85; 
Rtrieve/N, $175. Requires PC-DOS or 
MS™-DOS l.X, 2.x, or 3.x. 

Btrieve, Xtrieve, and Rtrieve; IBM; 
Netware: Davong MultiLink; Omninet; 
PC Net; EtherSeries; Nestar; NetOne; 
and MS are trademarks of SoftCraft Inc.; 
International Business Machines; Novell 
Data Systems; Davong Systems Inc.; 
Corvus Systems; Orchid Technology; 
3Com Corp.; Nestar Systems Inc.; 
Ungermann-Bass; and Microsoft Inc. 



SoftCraft Inc. 

P. O. Box 9802 #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 
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THE THIRD DRIVE / JACK WRIGHT and DAVID ZARODNANSKY 

Three is not necessarily a crowd for floppy-disk drives if permanent on-line program storage is the goal, and a hard-disk 
drive is not in the budget. External floppy drives can be added to a PC witli relatively little expense. 

47 

COBOL PERFORMS / TED MIRECKI 

Interest in COBOL implementations for microcomputers is increasing. This article begins a series that will sun^ey COBOL 
compilers for the IBM PC. The first products to be examined are Ryan-McFarland COBOL and Realia COBOL. 

00 

EXCEEDING THE SPEED LIMIT / TOM PUCKETT 

CPU-accelerator boards are one way to increase the speed of a PC as much as three times on certain tasks. Two such boards 
from Kamerman Labs and Orchid Technology may help meet PC users’ demands for ever-faster execution times. 

86 

DROP-IN MODULES FOR C / WILLIAM J. HUNT 

Only one real winner emerges from a field of eight general-purpose tools libraries for the C language. These libraries 
are reviewed and compared in the first part of a series that will look at a variety of libraries for C. 

100 

XENIX FOR THE XT / AUGIE HANSEN 

In nearly everj' respect, this UNIX implementation, the most established such product for the IBM PCOCT, acts and feels 
ven' much like its mentor. The only charaaeristic that XENIX is lacking is speed. 

129 

THE BERNOULLI BOX / GIOVANNI PERRONE 

IOMEGA is the first company successfully to apply the Bernoulli principle of fluid dynamics to mass-storage devices 
for microcomputers. The result is the Alpha 10 Cartridge Drive Subsystem, an alternative to fixed disks. 

144 

ENCRYPTION SOFTWARE / VICTOR MANSFIELD 

Data secure in telecommunications or in systems with shared hard disks can be immensely tightened using a software 
encryption system. Seven such products for the IBM PC, including both public-key and private key systems, are reviewed. 

162 
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I Productivity Enhancement for the 
—J j IBM - PC, XT, AT and Compatibles 

I j Allows you to conveniently scroll back 
J j through data that has gone off the top of 

your display screen. Up to 27 pages of 
/ data can be recalled or written to a disk 
/ file (great for documenting systems 
I operations). ^ 

f Aliows you to easily recall and edit your / 
previousiy entered DOS commands and / 

data tines, without re-typing. j 

Scroti & Recatl is very easy to use, a re- / 
sident utility that’s always there when / 
you need it! Fully documented. Compa- / 
tible with alt versions of DOS and with I 
monochrome & graphic dispiays. / 

$69 - Visa, M/C, Check, COD, POs / 

Phone Orders Accepted / 

Make Your Work Easier! \ 


To Order or to Receive Additional 
Information, Write or Call: 

Opt-Tech Data Processing 

P.O. Box 2167 • Humble, Texas 77347 
(713) 454-7428 
Deater Inquiries Welcome 
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OPT-TECH SORT™ 


SORT/MERGE Program for the 
IBM-PC, XT, AT & Compatibles 
Btrieve Files Now Supported 

• Written in assembly language for high performance 
Example: 4,000 records of 128 bytes sorted to give 

key & pointer file in 30 seconds. COMPARE! 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Handles variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and v/ork files 

• Output file can be full records, keys or pointers 

• Can be run from keyboard or as a batch command 

• Can be called as a subroutine to many languages 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $99 — VISA, M/C, Check, Money Order, COD, or PO 
Quantity discounts and OEM licensing available 

To order or to receive additional information 
write or call: 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 • Humble, Texas 77347 
(713) 454-7428 
Requires DOS. 64K and One Disk Drive 
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/ Another in a series of 
/ productivity notes on MS-DOS” 

/ software from UniPress. 


TEXT EDITING 


/ 


/ 


Subject: Multi-window full 
screen editor. 


/ / . Multiple windows allow several files 
(or portions of the same file) to be 
/ , ^ edited simultaneously. Program- 
/ / mable through macros and the built- 
/ in compiled MLISP^ extension 


Features: 

M Famed Gosling Version. 

■ Extensible through the built-in 
MLISP programming language and 
macros. 

■ Dozens of source code MLISP 
functions: including C, Pascal and 
MLISP syntax checking. 


Price: 

EMACS $475 

One month trial 75 

Available for UNIX and VMS. 

PsMake 179 

Carousel Tools 149 

Full System 1,299 

Includes EMACS (object), 



EMMS 



/ / / 

//A 

////f 

'V//' 

/ 

'/ / / . 

Subject: Compiler for MS-DOS. 

. /' 

Lattice C Compiler is regarded as . 
the finest compiler for MS-DOS and 
is running on thousands of 8086 . 
systems. . / / 

vZ/ ' 


EMACS runson Tl-PCr IBM-PC ATT PsMake, Lattice C, PHACT'“ ISAM and 
' DEC Rainbow^ or any Other MS-DOS Carousel Tools. 

/ machine. Requires at least 384k. 

M Run Lattice® C or PsMake"^ in 

the background and EMACS will 

point to any errors for ease of de- / / .. 

"" bugging. PsMake is a UNIX^-style / / / / / 

/ “make" utility to automate the proc- / a " ^ 

ess of building complex programs, y / , / 

M Optional Carousel Tools: UNIX- 
like facilities including cat, cp,cd, , 
iogout, Is, mv, pwd, rm, set, sh - 
and more. , / ^ ' Z 

// 

' / / Z ■- 


// /. 
■"Zo 


Z 

z z 




z 



'AA/AAAAAA/^ i^OR the me" family 


Features: 

y" ■ 

■ Runs on the IBM-PC^ under 

MS-DOS 1.0, 2.0 dr 3.0 / a PUNK 

■ Produces highly optirhized code, a 

■ Small, medium, compact and 
large address models available. 



■-Z Subject: Powerful Keyed File Z y y M Supports fixed and variable length 
Z Access for MS-DOS. Z y records (1-9999 bytes). 

a" y Z, A m Up to 9 alternate indices are s^^ 

PHACT ISAM is a keyed B tree \ ported. y y / y y / / y 

" file manager providing easy access Z m Record iocking ailows each record / For more information on these and . / Z y " y / Z y 

to and manipulation of records in a a in the database to allow muitiple ^ other UNIX software products, call or y Z y y y" , , y y 

simultaneous updates. / y write: UniPress Software, Inc., 2025 ' y y'^' ^ " 


Z 



PH ACT ISAM 
PHACT-rg 
Source Code available, calf for terms 


Records can be accessed on full Lincoln Hwy., Edison, NJ 08817. 
or partial key. Telephone: (201) 985-8000. Order 

■ Includes full Lattice linkable library Desk: (800) 222-0550 (Outside NJ). 

and high-level functions. Telex: 709418. Japanese Distributor: 

■ Optional, PHACT-rg, a powerful Softec 0480 (85) 6565. European Dis¬ 

and flexible report generator which tributor: Modulator SA (031) 59 22 22. 
provides a high level, easy-to-use 
command language for formatting Z OEM terms available, 
reports from existing PHACT data- Z Mastercard/Visa accepted./ r 

bases. Available for UNIX, MS-DOS / .. y / y . y ' Z 

and VMS. _ / ' . /y^ 

j/Z y v-'- y y y ..■■■ _y y A A y y 

y ../ Z z /■ Zz 


/ / 
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Tradematks ol: LatUce, Lattice, tnc.: UniPtess EMACS and MLISP. UniPiess 
Sdtwan. IK.: MSE>OS. Micwsolt: UNtx. AliJ Belt Latxxatoiies: Carousel Tools. 
CarouselMcroTools. Ik: PHACT. PHACT Assrxales; 8086. Intel: TI-PC. Texas 
Instruments: IBM PC/AT. Inlemalkml Business Machines: DEC Rainbow/VMS. 
Digital Eituipment Corp 


linli-fCssSoftuuore 


)bur Leading Source for UNIX Software 


CIRCLE NO. 199 ON READER SERVICE CARD 


With over 100,000 boards already in place, NowndVIA'sfamilyisabouttogrowonceagain. 

few would argue that IRMA™ has become the Introducing IRMAlmk/Windows™ 

standard in micro-to-mainframe communica- IRMAlink/Windows is an inexpensive and 

tion links in the 3270 environment. easy-to-use software product that gives the PC 

Especially since IRMA's grown into a family user the ability to display a single host session 
of compatible hardware and software products, and a PC session on the screen at the very same 


Now IRMA 
even does windows. 



time. No flipping back and forth between the PC 
and the host sessions. 

With DCA's host-based software speed you'll 
be able to transfer files from the mainframe in 
background mode while working in PC mode. 
Which will help you increase your productivity 


Find out more about IRMAlink/Windows. 
Just call 1-800-241-IRMA.Telex 261375 DCAUR 

c!eci 

Digital Communications Associates. Inc. 

IRMA and IRMAlink/Windows are trademarks ofDigital Communications Associates, Inc. 
DCA is a registered trademark of Digital Communications Associates, Itic. 
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Softwora M>hMng 


You can’t pick up a PC-related magazine without seeing an 
sMtep! reMence to Borland International’s SIDEKICK™ 
lli^ram. It’s one of the most popular programs ever sold to 
l^ ariid PC-compatible users. 

" ^.^ITONiE magazine talks about Phillip Khan’s brilliantly 
'"P)»cuted marketing plan and a well-designed piece of 
tfii.All true. But how successful would Borland be if 
If&ductliveren’t absolutely rock solid? 

Someone said that if your only tool is a hammer, you tend 
to treat ail problems as if they were nails. While it’s certainly 
possible .to. harnmer out PC products with mere software 
debuggers, thousands of professionals in hundr eds of 
companies are using Atron debug§jflg^8^P^'“ 

As you can see, thirteen of the top thirty software 
packages were created by Atron customers. Their hammer: 
ATRON’S PC PROBE™, a hardware-assisted software 
debugging tool that plugs into your PC or compatible. 

HOWmfTildS T>EBU6 THEIR SAND CASTLES 

. The PC PROBE has an umbilical that replaces your PC 
processor chip. Now that you can trap and catalog every 
signal and memory reference, you’re ready to pound sand 
like the big boys do. 

PC PROBE can trap a bug which overwrites a memory 
location. Because complex pointers are normally used for 
memory addressing, this bug occurs frequently and is quite 
y^fficylt to find. As for mere software debuggers, what good 
|l^a debugger that can be wiped out by a program bug? 


What better way to answer the question “How-did-l-get- 
here?” than to have PROBE display the real-time trace data it 
saved while your program was executing?J|p( 
grain-by-grain review of ahy sand 

And with the SOURCE PROBE™ upgrade wC 
you can display source-code statements* elfl 
through your source program. Through a iin8b'iif^& can • 
continuously view critical high-level data structures. The next 
several source code statements are also displayed, 
previewing what the program is about to do. 

For screen/keyboard-intensive debugging, PC PROBE’S 
RS232 port allows screen-switching or debugging from an 
external CRT. For interface/hardware debugging, PC PROBE 
can act as a logic analyzer, trapping interrupts, I/O locations, 
and even signals brought in from external logic probes. All 
this is impossible to do with software debuggers. Which is 
why the pros use PC PROBE. 

TODAY THE DESERT, TOMORROW THE WORLD? 

Will you become king of the top-ten sand pile? Well now, 
history does have a way of repeating itself. Get your PC 
PROBE Federal Expressed to you today, so you can hammer 
on some sand, and on your competition, tommorow. 


THE DEBUGGER COMPANY 

20665 Fourth Street • Saratoga,.CA 95070 


is compatible with Microsoft C, Lattice C, C Innovations C. Microsoft Pascal, and Assembly language. SOURCE FOR CHART: PC WEEK/SOFTSEL TOP LIST, PC WEEK- 
SIDEKICK” Borland Intemtional, PC PROBE”/MBUS PROBE” Atron Corp. Atron also has a Multibus” debugging product for your integrated ®)®B/8087/6W88 applical 
^^iiitlcai to PC PROBE'S. Copyright © 1985 by Atron Corp. Advertisino by The Rick Bennett Agency, 408/258-2708. 
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WILLFASTIE 


Borland Magic 

Is the inventor of Turbo Pascal a good model for 
budding software development companies? 



T he computer business, and particu¬ 
larly the microcomputer business, is 
replete with legend. We learn some 
new fact (or fiction) about Steve and 
Steve’s garage every year. There are 
Gates and BASIC, Bricklin/Frankston 
and VisiCalc, Kapor and Lotus 1-2-3. 
There is the Compac] tablecloth ... or 
was it a napkin? Oh, and Osborne. And 
many, many more. 

A legend of more recent vintage is 
good old Frank Borland, that mystical 
programmer cum prospector who 
roams the desert, occasionally popping 
off a piece of software for “the good of 
mankind.” Frank has a lot to say about 
the computer software industry—and a 
strong moral sense to go along with his 
comments. The result of Frank’s philos¬ 
ophy is Borland International, a compa¬ 
ny that has given us more than its share 
of innovation in its two-year life. 

To begin with, there is Turbo Pas¬ 
cal. I do not recall any product in the 
past four years that has attracted more 
attention or received more accolades, 
including PC Tech Journal'^ own Prod¬ 
uct of the Month and PC Week's Product 
of the Year. And that’s really unusual: 
how could a compiler for a program¬ 
ming language attract so much attention 
and generate such interest? Prior to 
Borland, estimates for the Pascal market 
did not exceed 40,000 units, and many 
of us considered that to be optimistic. 
Three-hundred-thousand copies later, 
Borland’s founder and president, Phil¬ 
ippe Kahn, says he was surprised, too; 
he believes the market was ready for an 
alternative to BASIC. I wonder if he 
thought that all along? 

Three-hundred-thousand copies is 
the kind of success upon which laurels 
are usually rested. Not at Borland. Frank 
conjured up SideKick, another winning 
product. It also represents a fascinating 
case; a software company rarely shifts 
market areas so completely and with 
such success. This is rare not because 
companies cannot come up with the 


ideas, but because they are afraid to 
venture beyond an area in which they 
have gained confidence and acceptance. 
A bad product in a different area will 
not necessarily kill a venture, but it cer¬ 
tainly will tarnish it; apparently, most 
firms are not willing to take the risk. 
More’s the shame, in general, but Bor¬ 
land seems to have seized whatever op¬ 
portunities presented themselves. 

Both Turbo and SideKick represent 
a daring attitude. Borland took big risks 
(Kahn says not so, but the memory of 
JRT Pascal is still a vivid one for many) 
and they paid off. Some would say that 
Borland was not so much daring as 
foolhardy. It’s one thing, after all, to of¬ 
fer powerful, sophisticated products in 
areas either dominated by others or 
emerging from well-financed start-ups 
or already successful ventures, and 
quite another to price the products two 
movie tickets away from computer 
games. With the price of Pascal compil¬ 
ers at $295 and up, how could anyone 
take a $49.95 product seriously? 

Price is not the key here; value is. 
The low prices grabbed our attention, 
but the quality of the goods held it. 
Daring, yes. Foolhardy, maybe. Innova¬ 
tive? Yes, and refreshing too. Most ven¬ 
dors want to make every last dollar out 
of each copy sold, for fear that the 
product soon will fall from favor or be¬ 


come obsolete. Borland, however, 
seems to feel that keeping the price low 
while delivering quality will attract cus¬ 
tomers back for more. 

SideKick induced another innova¬ 
tion. Borland suspected that the product 
would be popular and thus subject to il¬ 
legal copying. The first version was pro¬ 
tected. The user backlash was astonish¬ 
ing—and ugly. Without backing away 
from its strategy, Borland began to ship 
unprotected copies of the product, al¬ 
beit for a $30 (55-percent) premium. 

Not bad. Do you want cheap? Here it is. 
Do you want freedom to archive (or 
whatever)? You’ve got it—for a few ad¬ 
ditional dollars. This is a strategy that 
even satisfies editors, an intractable lot 
who traditionally do not appreciate 
copy protection; Borland’s review 
copies are always unprotected. 

For Turbo Pascal, protection was 
achieved in an unusual, although not 
entirely novel, way. Even though the 
product is very attractive, it cannot be 
used easily without a manual. Borland 
printed a manual and then bound it 
like a book, making it very difficult to 
copy. Even if a diskette were copied, 
the illegal user would likely want to 
purchase a legitimate copy just to have 
the documentation. 

So far Borland has provided dar¬ 
ing, innovative, inexpensive, high quali- 
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ty products with new twists in packag¬ 
ing. Enough? Not for Frank, apparently. 
In the wake of turgid licensing prose 
from the likes of IBM and others, Bor¬ 
land adopted something called the “No- 
Nonsense License Statement!” It is both 
innovative and dull at the same time, 
but it is worth noting in full: 

This software is protected by both 
United States Copyright Law and 
International Treaty provisions. There¬ 
fore you must treat this software just 
like a hook with the following single 
exception. Borland International autho¬ 
rizes you to make archival copies of 
the software for the sole purpose of 
backing-up your software and protect¬ 
ing your investment from loss. By say¬ 
ing, “just like a book,” Borland means 
for example that this software may be 
used by any number of people and 
may be freely moved from one com¬ 
puter location to another so long as 
there is No Possibility of it being 
used at one location while it’s being 
used at another. Just like a book that 
can’t be read by two different people 
in two different places at the same 
time, neither can the software be used 
by two different people in two differ¬ 
ent places at the same time. (Unless, of 
course, Borland’s Copyright has been 
violated.) 

A quick check with contributing 
editor and attorney Max Sail Oppen- 
heimer reveals that this is tantamount to 
saying nothing at all, because it is noth¬ 
ing more than a statement of Borland’s 
rights established by the publication of 
a copyright notice in or on the work. 
But Oppenheimer also called the state¬ 
ment innovative. That notice says, “We 
own the software, the rights belong to 
us, but we understand that you should 
be able to use it effectively and protect 
it from loss. Go ahead, do that; just 
don’t abuse your privilege and run 
roughshod over our rights.” All in all, 
this is a rather pleasant statement— 
much better than the long ones that 
spell out ever\^hing a user cannot do to 
or with a piece of software; and a lot 
better than the black hats out there 
pressing litigation to set examples. 

Borland has had a magical and 
now legendary effect on the software 
market. Perhaps most importantly, Bor¬ 
land has set previously unheard of price 
standards for software of professional 
quality, and has put severe pressure on 
the established language vendors. Tur¬ 
bo Pascal has even spawned its own 
after-market for add-on products. Side- 
Kick has been innovative enough to 
cause other small companies to enter 
the market and compete directly at the 


same price, and it has been functional 
enough to cause sales problems for its 
more expensive competition. The com¬ 
pany is responsive and accessible: cus¬ 
tomer satisfaction seems to be high. 
And Borland has offered quick and 
creative solutions to some difficult in¬ 
dustry-wide problems. 

Philippe Kahn, ebullient and effer¬ 
vescent as ever, fully expects to dupli¬ 


cate these successes. Turbo versions of 
other languages are on the way. Prod¬ 
ucts in other market segments, such as 
the new SuperKey, are planned. There 
is a new 60-day, money-back guarantee 
so people will be able to tn^ the new 
products at no risk. 

Don’t you wish eveiy^ software 
company took Frank’s approach and 
had his attitude? I do. 


THE PC TECH JOURNAL BULLETIN BOARD 


Several months after I first asked for 
our readers’ opinions regarding our 
listing diskette sei'vice and bulletin 
board, the verdict is clear. Coinci¬ 
dent with the elimination of the dis¬ 
kette service, PC Tech Journal will 
begin operation of a BBS. 

We still have a bit of work to 
do, most notably getting a telephone 
line and a computer, but we plan to 
have the BBS on-line sometime dur¬ 
ing July. The telephone number will 
be printed here as soon as it is avail¬ 
able and will always be published in 
the masthead. 

The BBS will seiwe several pur¬ 
poses. First, program listings and ex¬ 
ecutable versions of whole programs 
appearing in our pages will be avail¬ 
able for downloading. We will tr\^ to 
keep the last year’s worth of listings 
on-line. Second, we will provide a 
cumulative index to the magazine in 


ASCII form. Callers will be able to 
receive the file and search for w^hat 
they need with a text editor; the data 
will be formatted for easy loading 
into the most popular data manage¬ 
ment products. Third, our authors 
will be able to transmit manuscripts 
or other materials to us. Finally, 
readers can post messages to us, and 
we can post messages in return. 
Messages left on the BBS by callers 
will be considered publishable let¬ 
ters to the editor. 

On the technical side, we ex¬ 
pect to provide both 1200 and 2400 
service; 300 baud will not be sup¬ 
ported. If demand for the system jus¬ 
tifies it, we will add phones lines 
and multiuser capability. 

We hope our BBS will add an 
extra dimension to PC Tech Jownal, 
and that you will find it useful. 

—WF 


A SHAKEOUT IN TRADE SHOWS 


I just returned from die second soit- 
CON show, held this year in Atlanta. I 
went, and even sent another one of 
our editors, because the first soft- 
con last year in New Orleans had 
not only been interesting, but ver>^ 
productive for us as well. Although it 
was not well attended, softcon ’85 
was wonderful for those of us in the 
press because it had a more leisure¬ 
ly pace and the vendors took time to 
speak with us. Vendors apparently 
want more than just press and other 
industiy people, however, because 
this year’s show had half the exhib¬ 
itors and not as many visitors. It is 
hard to imagine softcon will appear 
for a third time. 

The problem is too many 
shows, both for vendors and visitors. 
It’s about time we settled on three 
major national shows: comdfj< 
(Atlanta) in die spring, the National 
Computer Conference (Chicago) in 
the summer, and Comdex (Las Vegas) 


in the fall. Supplementing these 
should be strong shows for specific 
disciplines (such as NCGA and SIG- 
Graph for graphics). 

With a reduced number of 
shows, the biggest might get bigger. 
The best solution for scheduling 
might be to run each show for one 
work week, Monday through Friday, 
with special events staged on the 
preceding Sunday, and the confer¬ 
ences slotted earlier in the week. 

A larger show is more time- and 
cost-effective for most visitors (fewer 
trips, better use of time). Fewer 
shows also benefit vendors, becauvse 
they can spend less time worridng 
about which shows to attend and 
concentrate on getting the maximum 
benefit out of the major shows. 

I hope die trade show business 
evens out soon. I know at least one 
professional show-goer w^ho is get¬ 
ting tired of them. 

—WF 
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If you don’t have a 
Hercules Graphics Card, you could 
end up looking hke this: 


"I know, because one day it hap¬ 
pened to me... 

“I was running some routine 
tests on a non-Hercules mono¬ 
chrome graphics card when I 
was struck by a severe case 
of lowresolutionitis. I’m the 
president of Hercules and 
that’s me exhibiting the 
symptoms of the disease 
in its advanced stages. Not 
a pretty sight, is it? 

“What causes low res- 
olutionitis ? Experts point 
to ordinary monochrome 
graphics cards with 
coarse, hard-to-read 
graphics. A bad case of eyestrain may 
develop if action is not taken immediately. 

“Fortunately for me, a Hercules Graphics 
Card was nearby. A quick change brought 
soothing 720 x 348 graphics. That’s twice 
the resolution of ordinary 640 x 200 graph¬ 
ics cards. 

“Which means better graphics for 
Lotus™ 1-2-3™ Symphony™ Framework^ 
pfs.'Graph,* Microsoft* Chart and Word, 
SuperCalc3: AutoCad™ and dozens of 
other programs. 

“Including Microsoft Flight Simulator, 
now Hercules compatible! 

“Oh, and don’t forget that a parallel 
printer port is standard on the Hercules 
Graphics Card, not an extra cost option. 

“Now, if you’re worried about buying 
a new product that hasn’t had all the bugs 


worked out, relax. Hercules has 
sold more monochrome graphics 
cards for the IBM*PC,XT™ and AT™ 
than anyone else in the world. 

... you’re convinced that 
you should buy a Hercules 
Graphics Card. Now, steer 
clear of cheap imitations. 
You may save a few bucks, 
but you won’t get all of 
these five essential features 
which only Hercules has: 

“1) A safety switch that 
helps prevent damage to 
your monitor, 2) the 
ability to keep a Hercules 
Color Card in your 
system, 3) the ability to use the PC’s BASIC 
to do graphics, 4) a Hercules designed chip 
that eliminates 30% of the parts that can go 
wrong, and 5) a two year warranty, because 
we think reliability is something you should 
deliver and not just talk about.” 

“Call 1-800-532-0600 Ext 403 for the 
name of the Hercules dealer nearest you 
and we’ll rush you our free info kit. 


Hercules. 

We’re strong on graphics. 


Address: 2550 Ninth St., Berkeley, CA 94710 Ph: 540-6000 Telex: 754063 Trademark/Owners: Hercules/Hercules Computer Tech; IBM,XT,AT/IBM; Lotus 1-2-3, 
Symphony/Lotus Development; Framework/Ashton-Tate; Microsoft/Microsoft; pfs:Graph/Software Publishing; SuperCalc 3/Sorcim-IUS; AutoCad/AutoDesk. 
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For everyone who ever tried 
doing five things at once 


The perfect computer program 
for someone as busy as you. 

It lets you keep several other 
programs working at once. 

Do you esver go in so many directions 
so fast not even a computer can keep up 
with you? 

Well, now an IBM Personal Comput¬ 
er can—thanks to IBM TopView. 


TopView is a new kind of software 
that lets you switch between other pro¬ 
grams as quickly as you can change your 
mind, even run several programs at the 
same time. 

Once you load TopView into your 
computer, you load the other programs 
you use most—as many as your com¬ 
puter’s memory will permit. 

After that, the greatest distance 
between two programs is just a couple of 


keystrokes, or (optional) mouse moves. 

There’s no waiting and a lot less 
diskette swapping. 

But when you’re really busy is when 
TopView really shines, letting you do 
many jobs simultaneously. 

For example, you can print a letter, 
while you search a file, while you analyze 
a spreadsheet, while your clock/calen¬ 
dar reminds you that your automatic 
dialer is about to place a call for you. 


Little Tramp character licensed by Bubbles Inc., s.a. 







And you can see everything through 
on-screen ""windows” and control it all 
with easy-to-use pop-up menus. 

You can even make unrelated pro¬ 
grams work together; say a ""Brand Y” 
spreadsheet with a ""Brand Z” word pro¬ 
cessor. 

But simplest of all is a certain 
""Brand IBM”, namely the IBM Assistant 
Series—for filing, writing, planning, 
reporting and graphing. 


Many other popular programs also 
work with TopView, and the number is 
growing. 

Naturally, the more computer 
memory you have, the more TopView can 
help you. At least 512K is recommended. 

And the price is only $1491! 

Beyond that, all you need is to be the 
kind of person who never does a single 
thing all day, but who wants to do every¬ 
thing, at once. 

CIRCLE NO. 150 ON READER SERVICE CARD 


To learn more, call an IBM market¬ 
ing representative, or visit an IBM Prod¬ 
uct Center or Authorized IBM PC or 
Software Dealer. 

For the store nearest you, and a free 
brochure, call 800-447-4700. (In Alaska 
and Hawaii, 800-447-0890.) 



Personal Computer Software 


IBM Product Center price. 












At first, the processing speed of your IBM PC or 
PC/XT seemed nothing short of miraculous. But 
lately, asking it to do a large spreadsheet 
seems like asking a first-grader for a book 
report on War and Peace. You just can’t 
afford to wait that long. But neither can 
you afford to buy a new PC/AT 
So, what to do? 

The answer comes from 
Kamerman Labs; Superflight. 

This remarkable PC acceleration 
board makes your PC perform like an AT. Just 
load your software- and stand back. Now watch 
your programs run an incredible 2 V 2 to 3 V 2 times 
faster. And let your productivity soar. 

Superflight puts a 9.54 MHz Intel 8086 chip and up 
to 640K of 16-bit high-speed RAM into your PC. 

Unlike the AT or other acceleration boards that use an 
80186/286 chip. Superflight guarantees compatibility 
with your software library. 


Therds still more, 
can expand Super¬ 
flight to include a high¬ 
speed 8087, or a battery- 
powered clock/calendai; 
serial port and parallel printer 
port. 

So don’t let your PC stunt 
your company’s growth. Get 
Superflight from Kamerman 
Labs, and bring it up to speed. 
And while you’re at it, ask about 
our fixed and removable hard disks, 
streaming tape backup, and 
integrated mass storage systems for the 
IBM PC, XT AT and compatibles. 

For more information, call toll-free 1-800-522-2237. 
Ask for Dept. 356. In Oregon and Alaska call 
503-626-6877. Ask for Dept. 356. Dealer and OEM 
inquiries welcome. 



Kamerman 

Labs 


8054 S.W. Nimbus Ave., Beaverton, OR 97005 

Telex 501 886 


IBM PC, IBM XT, and IBM AT are trademarks of International Business Machines. 























































LETTERS 



UBRARY ISSUE 

Kudos to your wonderful, practical mag¬ 
azine. I am a programming neophyte, 
and, although I do not use an IBM or 
compatible machine, I have found your 
publication more immediately useful 
than any other of the many computer 
periodicals to which 1 subscribe. 

Your February issue simultaneously 
identified a serious failing of the Turbo 
Pascal family and corrected it. I too 
have been frustrated by the sketchy and 
ambiguous documentation provided 
with Turbo Toolbox. Atindra Chatur- 
vedi s article on “Tree Structures” (p. 

78) and Jeff Duntemann s article on 
Turbo Toolbox (“Tools for the Pascal 
Programmer,” p.l02) have saved me un¬ 
told weeks of research, study, and frus¬ 
tration. After two days with those ar¬ 
ticles 1 am now writing the application 
for which I purchased Turbo Toolbox, 
instead of fruitlessly combing the local 
libraries in search of help. 

The February issue of PC Tech 
Journal serves a real need. It is a bona 
fide manual supplement to Turbo Pas¬ 
cal; it belongs in the library^ of anyone 
who has Turbo Pascal. 

David Julian Gray 
Berkeley’, CA 

C/PC-DOS CONFUCT 

Don Await s anicle on Concurrent 
PC-DOS from Digital Research Inc. 
(March 1985, p.45) was a veiy^ good, 
in-depth discussion of that product. 

I would differ with him in one im¬ 
portant respect. At the end of the article 
he states three major weaknesses of 
C/PC-DOS, one of which is that “no 
throughput advantage is realized by the 
multiuser or multitasking capabilities.” 

This is simply not true. Multitask¬ 
ing, multiuser systems from mainframes 
on down have always been justified on 
the basis of allowing multiple tasks to 
take advantage of resources that are not 
being utilized at a given point in time 
by other tasks running on the system. 


In the C/PC-DOS environment, for 
example, a FORTI^AN compiler can be 
executing simultaneously with a word 
processor; the compiler takes advantage 
of available CPU cycles and disk I/O 
time that are used very little by the 
word processor, which is itself almost 
entirely using screen I/O and keyboard 
I/O time. There are great amounts of 
available system resources between 
each keystroke and also during “think¬ 
time” by the user. However, these 
resources remain entirely unused in a 
single-tasking environment. 

It clearly takes less total time to 
run a compiler and type a letter concur¬ 
rently than to run them consecutively, 
and the throughput, in general, de¬ 
pends on the mix of tasks running. 

Stanley’ Barnett 
San Francisco, CA 

The disASE // benchmark provides 
damning evidence of C/PC-DOS' poor 
performance, hut all our tests produced 
the same result: it is faster to run tasks 
one after the other in PC-DOS than it is 
to run them concurrently in the DPI 
product. The dsASE II test ran in 33 
seconds in DOS. The very’ same pro¬ 
gram, mmiing as two identical tasks in 
C/PC-DOS, took an unbelievable 116 
seconds! In DOS, almost four runs 
could have been made in that time. 

This speaks to enormous overhead, 
more than our collective realtime expe¬ 
rience can Justify’. That same overhead 
will he present no matter^ what kind of 
tasks are running. This observation is 
also confirmed by our pr'eliminary ex¬ 
amination^ of TopView and IVIicrosoft 
Windows, both of which are add-on 
products to DOS and both of which 
seem to perform better. 

—WF 

DISKSPACE MISTAKE 

Thank you for the splendid articles on 
Turbo Pascal version 2.0 in the Febru¬ 
ary issue. Keep up the good work. 


I would like to point out what ap¬ 
pear to be two flaws in one of the rou¬ 
tines supplied by Michael Covington 
(“The Power of Turbo Pascal,” p. 112). 
Specifically, the function diskspace, 
employing DOS function call hex 36, 
expects the DX register to return the 
number of free clusters on the disk in 
question. However, the DOS manual 
stipulates that after function call 36, the 
BX register contains the number of free 
clusters and that DX contains the total 
number of clusters on the disk. Free 
disk space, therefore, should be the 
product of the BX, AX, and CX registers, 
not the DX, AX, and CX as indicated. 

Furthermore, after making the 
above change, the function still would 
not provide accurate information on 
free disk space with my system (IBM 
PC, DOS 2.0, and Turbo Pascal 2.0 with¬ 
out 8087 support), often indicating a 
negative number of free bytes. This 
problem was apparently related to 
Turbo Pascal’s handling of real num¬ 
bers. The numbers returned in the AX, 
BX, and CX registers are not formatted 
with decimal points. Asking Turbo Pas¬ 
cal to multiply these numbers and pro¬ 
duce a result of type real created the 
aforementioned problem of negative 
free space. My solution was simply to 
divide the value of each register by 1.0 
before multiplying. This technique pro¬ 
duced the desired result. 

Roy Bechtel 
Long Beach, CA 

Mr. Bechtel correctly points out that the 
diskspace routine shoidd get its result 
from the BX rather than the DX register. 
(As published, it tells you the total ca¬ 
pacity’ of the disk rather than the 
amount of free space.) 

He also notes that simply saying 

diskspace := reg.bx*reg.ax*reg.cx 

won't work, since the product of the 
three register values is too large to be 
represerued as a Turbo Pascal integer. 
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and spurious negative numbers result 
from the overflow. 

The solution is to include at least 
one floating-point number in the ex¬ 
pression so that the computation will 
use floating-point arithmetic. The fol¬ 
lowing will all work correctly: 

diskspace := (256.0*hi 

(reg.bx) + lo(reg.bx))*reg.ax*reg.cx; 
diskspace := (reg.bx/l.O)* 

( reg.ax/1.0 )♦( reg.cx/1.0 ); 
diskspace := 1.0*reg.bx*reg.ax*reg.cx; 

—Michael Covington 

MISLEADING HGURES 

I recently came across two articles of 
interest to me in past issues of PC Tech 
Journal. The articles, “Significant Fig¬ 
ures, I” (Robert Gray, October 1984, p. 
54) and “Significant Figures, H” (Robert 
Gray, November 1984, p. 173), were of 
interest because significant figures is 
one of the topics we teach in first-year 
chemistry at Union College. 

Professor Gray shows an excellent 
understanding of the IBM PC for the 
performance of arithmetic operations, 
but the examples that are used to illus¬ 
trate significant figures in addition and 
multiplication contain errors. Some of 
the digits in the examples’ sum and 
product are nonsignificant. 

By convention, engineering and 
scientific data taken by reading a scale 
on a measuring device are limited to all 
the certain digits that can be read di¬ 
rectly from the scale plus the first esti¬ 
mated digit. These certain digits plus 
the first uncertain (estimated) digit are 
defined as significant figures. 

As an example, assume a volume of 
liquid is to be measured out in a glass 
cylinder that is graduated in milliliters 
and tenths of milliliters. The space be¬ 
tween the tenths markings is too small 
to contain ten further subdivisions into 
hundredths of milliliters, so hundredths 
must be estimated. So, if the liquid me¬ 
niscus falls about two-thirds of the way 
between 6.4 and 6.5 milliliters, the vol¬ 
ume is properly recorded as 6.47 milli¬ 
liters. This number has three significant 
figures with the 7 in the hundredths 
place uncertain and all digits to its right 
being unknown. If no other information 
is given, the uncertain digit is taken to 
be uncertain by plus or minus one unit. 
The number 6.47 means that the reader 
is estimating that the liquid level is be¬ 
tween 6.46 and 6.48 milliliters with 6.47 
taken as the best estimate. 

When another number is added to 
or subtracted from the 6.47, the sum or 
difference may have no significant fig- 
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Programmers’ Pfantasies, Pre-C, and Pmaker are trademarks of Phoenix Computer Products Corporation. 
MS is a trademark of Microsoft Corporation. UNIX is a trademark of AT&T Bell Laboratories. 
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Get the full range of features C pro¬ 
grammers working in UNIX™ have 
come to expect from their Lint and 
Make utilities. With Pre-C™ you can 
detect structural errors in C programs 
five times faster than you can with a 
debugger. Find usage errors almost 
impossible to detect with a compiler. 
Cross-check multiple source files and 
parameters passed to functions. Un¬ 
cover interface bugs that are difficult 
to isolate. All in a single pass. Capa¬ 
bilities no C compiler, with or widiout 
program analyzing utilities, can offer. 
Pre-C outlints Lint, since you can 
handle analyses incrementally. 

Pre-C’s flexible library approach lets 
you maintain continuity across all 
programs in your shop, whether you 
use Pre-C’s pre-built libraries, func¬ 
tions you already have, or some you 
might want to buy. 

Plus, you’re not limited to one partic¬ 
ular libraiy. Pre-C keeps track of all 
the libraries you’re using to make 
sure that code correctly calls them. 

With Pmaker^^ you can update and 
track every module in your program. 
When you make a change in any 
source or include file, dl you do 


is run Pmaker. It will recompile 
changed modules and relink your 
program. With any compiler or linker 
you choose. Pmaker can update an 
object module library when one or 
several of the object modules are 
changed. You can use Pmaker to 
handle any task when a change 
requires several steps. 


Pre-C by Phoenix. $395. Pmaker 
by Phoenix. $195. 

Call (1) 800-344-7200. 

In Massachusetts (617) 762-5030. 

Or, write: Phoenix Computer 
Products, Corp., 1420 Providence 
Highway, Suite 115, Norwood, 

MA 02062. 
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Lire to the right of the 7 in the hun¬ 
dredths position. In manipulating engi¬ 
neering or scientihc data, the rule still 
holds that onh’ the certain digits and 
the hrst uncertain digit are retained in 
any calculated results. This has the un¬ 
fortunate effect of restricting the num¬ 
ber of digits that may legitimately be re¬ 
tained in sums, differences, products, 
and quotients. If that were not true, we 
could make extremely crude equipment 
that could be read to only one figure, 
and we could then generate all the sig¬ 
nificant digits we wanted by operating 
arithmetically on that one digit. 

The outcome of these rules may be 
illustrated by an example similar to the 
ones in the October issue. We have two 
numbers, 6.47 and .00098, which are to 
be added. Presumably, the second num¬ 
ber was obtained from a piece of 
equipment that allowed reading to the 
fourth decimal place and estimating to 
the hfth decimal place. The correct 
addition should look like this; 

6.47 

-f-0.00098 

6.47 

Reading from left to right in the sum, 
the 7 in the hundredths position is the 
first uncertain digit encountered. No 
digits to its right are signihcant in the 
sum by convention. The reason for this 
result can be seen by rewriting the ad¬ 
dition problem: 

6.47XYZ 
4- 0.00098 

6.47098 

I lere, X, Y, and Z represent unknown 
digits. Each may have a value from 0 to 
9. If we claim the sum is 6.47098, we 
are arbitrarily assigning values of 0 to 
each of the unknown digits. There is no 
legitimate reason for doing that, and, in 
fact, by arbitrarily choosing the value of 
0 for each case, we have nine chances 
out of ten of being wrong. Conversely, 
we have one chance in ten of being 
right for each digit, or one chance in 
1,000 of being right for all three. 

There is also a rule for restricting 
the number of significant figures in a 
product or quotient. The rule states that 
there may be no more signihcant hg- 
ures in a product or quotient than there 
are in the number with the fewest sig¬ 
nihcant hgures in the multiplication or 
the division. There may be fewer than 
that, but there may not be more. In the 
multiplication 24 * 37, the correct multi¬ 
plication should look like: 

24 * 37 = 920 or 9.20 * 10-^ 


Because both 24 and 37 have only two 
signihcant hgures, the prodtict may 
have no more than two significant hg¬ 
ures. The number 918, showing three 
signihcant figures, is not correct. 

Life would be much easier if calcu¬ 
lators and comptiters knew about signif¬ 
icant hgures. In the meantime, in IBM 
advanced BASIC, the commands CINT 
and PldNT USING “##.##” are worth 
their weight in gold. 

Charles J. Guare 
Scotia, N)' 


Mr. Guare makes an excelletU pomt 
and one that experienced programmers 
are familiar with under the more gem 
eral acronym GIGO—garbage in, gar¬ 
bage out. A computers output cannot 
be more accurate than its input. The 
su?n of two numbers cannot be more 
accurate than the less accurate of the 
two. Still, the job of an addition routine 
is just to add—it is not to intetpret the 
data, and my piopose in this article 
was only to explain addition and float¬ 
ing-point numbers. 



Screen Displays. Fast and Easy! 


Blaise Computing presents 
VIEW MANAGER'”—a screen 
programming system for the IBM 
personal computer and hardware 
compatibles. VIEW MANAGER'” 
speeds the creation, documen¬ 
tation, and incorporation of 
screens into programs developed 
in high level languages. Versions 
forC (Lattice, Microsoft, or 
Computer Innovations) and 
Pascal (IBM or Microsoft) are 
now available. 

VIEW MANAGER'” lets you 
create input/output screens by 
providing an integrated system 
of programs carefully construc¬ 
ted to make your screen develop¬ 
ment easy and fast. It features: 

♦ Quick creation of new 
screens and editing of exist¬ 
ing ones using an interactive 
painter efficiently storing 
screens in a screen database; 

♦ Extensive control over the for¬ 
mat of data written to and read 
from data capture fields; 


♦ Ability to create on-line help 
files as part of the screen 
system; 

♦ Automatic generation of 
screen documentation files, 
including details of formats 
for data entry fields, screen 
images, and names and sizes 
of all existing screens; 

♦ A comprehensive library of 
routines to include in your 
programs allowing full ma¬ 
nipulation of screens and the 
data that they display or cap¬ 
ture; 

♦ Royalty-free distribution of 
your commercial or in-house 
applications developed using 
VIEW MANAGER'”. 

All this adds up to a produc¬ 
tivity tool no system developer in 
the C and Pascal environment 
should be without. 

$275 (Source code available 
for routine library—an addi¬ 
tional $150) 


VIEW MANAGER'" is part of the 
Blaise Computing Productivity 
Series. Other products to speed your 
development projects in C and 
Pascal include: 

TfKJLS"'—A library of routines for ad¬ 
vanced string handling, forms utilities, 
.screen handling or more $125 


TOOLS 2'“ —A library of routines for 
access to operating services of DOS 
2.0-1- from within your program— 
includes memory allocation, program 
chaining, file and buffer handling $100 
EXEC’“ —A program chaining dis¬ 
patcher for all DOS-executable files 
supporting a common data area $95 


BLAISE COMPUTING INC. 

2034 Blake Street Berkeley, CA 94704 
(415) 540-5441 
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Mr. Giiares misunderstanding 
probably stems from the title, which is 
misleading. My original title, "Floating 
Point Arithmetic: Addition and Subtrac¬ 
tion, ” though mundane, may have 
heejj more accurate. 

"Significant Figures” has two 
sejises. To an additioii routine, all dig¬ 
its are significant. The routine itself has 
no means of deterinming whether trail¬ 
ing zeros, for example, are just filler or 
indications of a measuremeyit's accura- 
c)\ But to the person who collects and 


inteiprets the data, those figures may he 
just meaningless filler, and that is why\ 
as Mr. Guare reminds us, all complete 
floating point libraries include trunca¬ 
tion and rounding routines. 

—Robert Gray 


AIRING OUT 

I would like to take a couple of minutes 
to air a few irritations through your let¬ 
ters column. These irritations have ac¬ 
cumulated over the years. 


Microcomputers, including the IBM 
PC and compatibles, are coming to be 
an impotant tool in scientific research. 

It is gratifying to see that some support 
for research use is finally appearing in 
the microcomputer industry in the form 
of instrument interfaces, integrated soft¬ 
ware packages, and even word proces¬ 
sors. There is still a lack, however, in 
the area of mathematical libraries for 
popular programming languages. Many 
researchers write their own software 
and would be very pleased to have such 
libraries available. Some of the com¬ 
monly needed functions are curve fit¬ 
ting, matrix manipulation, Fourier and 
other transforms, digital filtering, and 
pattern recognition. 

A recent trend that I have ob¬ 
served, and participated in, is the use of 
the C programming language for large- 
scale scientific computations. C has 
many advantages for this type of work, 
and I have found it to be very satisfac- 
tor>^ Software houses should realize 
that C is not only a systems language. 
Reliable and reasonably complete math 
libraries are a must and should not be 
provided as an afterthought. As an ex¬ 
ample, I would like to mention an ad¬ 
venture I have had in using the 8087 
math library of Computer Innovations’ 
C86 language. The symptom was irre- 
producible results from the square root 
function. After a week and a half, this 
was found to be due to incomplete in¬ 
put from range checking in the expo¬ 
nential (exp) function, used in a com¬ 
pletely different part of the program. 
Even when the library routines do de¬ 
tect an error, a default result is given 
and 720 error message is presented to the 
user. I have met this situation in other 
C compilers also. This sort of half¬ 
hearted software design can cause end¬ 
less trouble since the results are very 
hard to diagnose. 

I have a few comments regarding 
the very useful advertising in your mag¬ 
azine. Please put page numbers on ad¬ 
vertisement pages. At present it can be 
ver)^ hard to find articles and ads. Also, 
you and your advertisers should realize 
that you have foreign readers, such as 
myself. Response cards should reflect 
this. Also, non-800 phone numbers 
should be given in ads so that calls can 
be made from outside the United States. 

Donald Burgess 
Hamilton, Ontario 

COOLED HIS JET 

Your review of the JRAM products (“En¬ 
hancement by JRAM-2,’’ Don Await, 
March 1985, p.92) was much appre- 



WHEN IT'S TIME TO MAKE YOUR MOVE 

Lattice® Cross Compilers Help You Hit Your Target On Time 

Lattice Cross Compilers let you take advantage of the speed and structure of 
a large multi-user system to develop C programs for popular MS-DOS and PC- 
DOS personal computers! 

Use your IBM mainframe, DEC minicomputer, or UNIX system to give you 
centralized source management, rapid compilation, and access to high-speed 
peripherals. Since the Lattice C Cross Compilers are fully compatible with the 
MS-DOS and PC-DOS native compilers, you can compile and link on the main¬ 
frame or the micro interchangeably. 

The industry-standard Lattice iAPX86 C Compiler is available for IBM VM/CMS 
and MVS/TSO, DEC VAX/VMS and VAX/UNIX, and a variety of MC68000/UNIX 
and iAPX/XENIX systems. Lattice also provides a version of the popular PLINK86 
and PLIB86 librarian for each host system plus the appropriate file transfer soft¬ 
ware so you can move source and object code between the mainframe and the 
microcomputer. 

Lattice Cross Compilers are available from Lattice, Inc., SAS® Institute,UniPress, 
and Hewlett-Packard. 

Make your move now. Call Lattice today! 

International Sales Offices 
Belgium: Softshop. Phone: (32) 53-664875 
England: Roundhill. Phone: (0672) 54675 
Japan: Lifeboat Japan. Phone: (03) 293-4711 
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ciated. What a strange mixture of inno¬ 
vative excellence and plain shoddiness. 

I have been looking at the JET program 
and its many nice features, but two 
things have kept me from purchasing it. 
One was mentioned in the review: it re¬ 
quires path information with file names, 
a nuisance to have to remember. 

The other, which was not men¬ 
tioned in the anicle, is the strange be¬ 
havior vis-a-vis the archive bit. When 
JET archives a file with the /K option to 
reset the archive bit, it resets the ar¬ 
chive bit on the target drive vice the 
source drive. I can’t for the life of me 
figure out what useful purpose this 
serves. It certainly does not tell any pro¬ 
gram looking at the source drive 
whether a file has been archived or not. 
This is the main feature that has kept 
JET from being a useful program. 

Bob Stephan 

Monterey, CA 

Mr. Stepha7t is correct in his description 
of the IK optiofj. JET enhances the use 
of electronic disk drives, offering fea¬ 
tures that COPY and DISKCOPY do not. 
However, JET is a poor replacement for 
BACKUP. JET does not back up subdi¬ 
rectory files, and IK does not reset the 
archive bit of source files. One minor 
benefit IK offers is the ability to archive 
updated files from a RAM disk to dis¬ 
kette without pr^everrtmg subsequertt 
back-up to a fixed disk. 

—Dort Await 


PLENTY OF PORTS 

I have just read the article in the March 
1985 issue of PC Tech Journal concern¬ 
ing additional serial ports on a PC 
(“More Ports,” Tech Notebook 32, Jack 
Wright, p.32). I applaud the author for 
solving what has been a major stum¬ 
bling block for us. We at Safeway Stores 
are putting PC/ATs in our stores and 
have a requirement for four serial ports 
to support the applications we are in¬ 
stalling. The concept he discusses will 
enable us to do this. 

I have one question, however. I 
have looked at die AST Advantage board 
for serial expansion and I have been 
told by AST that the communications 
ports available on the card are COMl 
and COM2. There is no jumper or 
switching capability to set the address 
to 2E8 or 3E8. I understand the require¬ 
ment to enable to IRQs, but do not un¬ 
derstand how to set the additional ad¬ 
dress. Is there a board you have used 
and would be able to recommend? 

I currently have ATs with two ser- 
1 ial/parallel ports. If I understand the in¬ 


formation in Mr. Wright’s article, I can 
put an additional serial card in and, via 
switches and/or jumpers, set its address 
to x’2E8 and x’3E8 to allow switching 
between COMl and COM3 and COM2 
and COM4. 

Dortald Weir 
Safeway Stores, Inc. 

Oakland, CA 

The hoard / used was the Quadboard II 
from Quadrarn, which allows you to 
configur^e the addresses of both serial 


ports easily. I dorPt know how well the 
memory portion of that board would 
work on the AT, though, since the AT re- 
quires faster access memory cirxuitry 
than, the PC. Star Gate Technologies has 
a board called OCTACOM that allows 
adding four, six, or eight ser^ial poris to 
the PC or PC!AT (see ‘Tech Releases," PC 
Tech Journal, Apn7 1985, p. 28). I have 
not tried it, but it looks like it might do 
what you need. 

—Jack Wright 
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GREENLEAF 


FUNCTIONS 


THE GREENLEAF FUNCnONS" 


'A The GREENLEAF FUNCTIONS GENERAL 

LIBRARY has over 200 functions in C and assembler. 
Strength in DOS, video, string, printer, async, and systems 
Interface. All DOS 1 and 2 functions are in assembler for speed. 
All video capabilities of PC supported. All printer functions. 65 
string functions. Extensive time and date. Directory searches. Polled 
mode async. (If you want interrupt driven, ask us about the Green- 
leaf Comm Library.) Function key support. Diagnostics. Rainbow 
Color Text series. Much, much more. The Greenleaf Functions. Simply 
the finest C library (and the most extensive). All ready for you. 

THE GREENLEAF FUNCTIONS'" 

The Library of C Functions that probably has just what you need ... TODAY! 

■ already has what you're working to re-invent 

■ already has over 200 functions for the IBM PC, XT, AT, and compatibles 

■ already complete . . . already tested ... on the shelf 

■ already has demo programs and source code 

■ already compatible with all popular compilers 

■ already supports all memory models, DOS 1.1, 2.0, 2.1 

■ already optimized (parts in assembler) for speed and density 

■ already in use by thousands of customers worldwide 

■ already available from stock (your dealer probably has it) 

. It's called the GREENLEAF FUNCTIONS. 


The Library of C Functions is Waiting for You 


Specify compiler when ordering. Add $ 7.00 for UPS second- 
day air (or $5.00 for ground). Texas residents add sales tax. 
Mastercard, VISA, check or P.O. In stock, shipped same day. 

General Libraries $185 For Information: 214-446-8641 
Comm Library $ 185 

Cl C86 Compiler $349 

Lattice C $395 Prices are subject to 

Mark Williams $475 without notice. 


2101 HICKORY DR. 
CARROLLTON, TX 75006 
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THIS MAJOR 
INTRODUCTION TO 
YOU SOMETHING 
REAUy 
IMPORTANT. 


THE BIG NEWS IN DiSK/TAPE IS PC/T, A 
SENSIBLE NEW APPROACH 10 ARCHIVAL 
STORAGE. 

We’ve tamed tape. And made it docile. 
By making it DOS-like. 

So, while this started as an ad for our 
five new HardFile™ subsystems, which 
deliver 25 to 80 megabytes of hard disk 
storage and 60 megabytes of tape backw, 
instead we want to introduce you to PC/T.™ 

PC/T is a new format that makes 
tape a more sensible storage solution for 
personal computers. It puts tape on line, 
in real time, for instant access. And frees 
your hard disk for your most current data. 

You already know how to use PC/T. 
Because it responds to standard DOS 
commands. 

Here’s the big news: just like any 
DOS-controlled hard or floppy disk, PC/T 
enables you to create directories and files 
on tape. Then you can call up the exact file 
you need, and change a portion of the tape 
without having to erase and overwrite the 
entire cartridge. 




Without PC/T, you have 
to rewrite the entire 60 MB 
cartridge each time you 
make a single change. 


With PC/T, you create and 
directly access files on 
tape, just like with floppy 
or hard disk. 


PC/T formats each new tape cartridge, 
just like you format any hard or floppy 
disk, locking out bad blocks to assure that 
every bit of data you write to tape is 
recorded with utter accuracy. 

What’s more, PC/T gives tape true 
error correction capability. 50% redundancy 
during write operations ensures 100% 
reconstruction of data lost because of oper¬ 
ator error, dust and dirt, or everyday wear 
and tear. 

There is a catch. You can get your 
hands on PC/T just one way: Buy one of our 
powerful new HardFile subsystems. With 
disk plus tape. Or tape alone. Which brings 
us back to where we started. And gives 
you a place to start. Just call 1-800-228- 
DISK for the Tallgrass dealer nearest you. 


TALLGRASS SELLS MORE HARD DISK 
STORAGE WITH CARTRIDGE TAPE 
BACKUP THAH ANYONE IN THE 
WORLD. 
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TALLGRASS’ 

TECHNOLOGIES 

COMMIHED TO MEMORY 


Hard File™ and Tallgrass™ are trademarks 
of Tallgrass Technologies Corporation 
© 1985 Tallgrass Technologies 






BEFORE YOU GET ON THE WRONG TRACK, READ THIS 
ABOUT THE ONLY ROM-BOOTABLE. 
PLUG-COMRKTIBLE. XENIX SUPPORTING. 
HEAD-CRASH PROTEaED, HIGH-PERFORMANCE 
HARDDISK UPGRADE KIT FOR YOUR BM K-AT. 



ATplus drives are 
are manufactured ^ 


CONTRPL 


for CORE by data 
F ull one year warranty. 

Service available worldwide. 

(drive shown with cover removed) 


Automatic Park & Lock (AP&L) 
Senses power interrupt, retracts 
heads to safe landing-zone. Heads 
never land on data, virtually 
eliminating risk of data loss. 


Recording Media 
99.94% error free unformatted 
100% error free formatted. 
Maximum deallocation is 
lOKB/MB. 


Up to 30% faster 
than IBM’s drive. 

Exceeds IBM specification 
for AT high-performance 
hard disk. Average Access 
20 & 30 MB: 39ms 
40, 56, 72 MB: 28 ms 


REUABtUTY: 

WHERE HAS ALL 
THE DATA GONE? 

Now tell ’em the drive 
must have a data protec¬ 
tion schema One that’s 
easy to use and reliable. 

Winchester heads read 
and write while “flying” a 
few microns above the 
data surface. If the heads 
contact the recording 
media, you risk a head 
crash, and significant or 
total data loss. 

So, even a fast drive 
without data protection is 
virtually worthless. Frank¬ 
ly, we’d rather sleep at 
night. 

BEWARE OF 
USER-DEPENDENT 
PROTECTION SCHEMES. 

Some drives have a 
safe landing zone for the 
heads, but you need to call 
a separate program to 
send ’em there. If you 
don’t call that program, 
and most folks won’t, the 
heads in these drives 
ALWAYS land on data 
when powered down. 

The slightest bump or 
vibration can move the 
heads, wiping out those 
data tracfe. And the R/W 
heads can become 
contaminated, thus 
increasing the error rate, 
slowing down average ac¬ 
cess until the whole drive 
fails. 


Consequently, those 
drives offer a very high 
risk of head crashes, a 
false sense of security, and 
little else. 

What’s your data 
worth? $200? $400? 

Specify AUTOMATIC 
data protection. ATplus 
has it And it doesn t cost, 
it pays. 

PEACE OF MIND. 

Specify AUTOMATIC 
park and lock of the heads 
on power down. 

This system provides 
unparallel^ head crash 
protection, by sensing 
power loss to the drive, 
and retracting the heads 
to a dedicated landing 
zone before they can land 
on your data 

Since this is 100% 
automatic, user-dependent 
risk is eliminated. 

OUR DRIVES HAVE ALL 
BEEN TO BOOT CAMR 

Avoid drives that 
CLAIM PC-AT compatibil¬ 
ity but c^’t BOOT the AT. 
By the time you juggle the 


EDRE 

IKmiN^riONAL 


Rotary Voice Coil (RVC) 
R/W head positioner 
Fast arul Accurate 


Bootable ROM supports 
DOS and XENIX 
Only from CORE. 


THEBALANaNG 
ACT OF 1985. 

You didn’t buy an 
IBM PC-AT just to 
balance your checkbook. 
You bought it to crunch 
lots of numbers and 
words, in the shortest 
possible time. A labor 
saver. A time saver. 

Hence, a money saver. 

So, do your part for effec¬ 
tive money memagement; 
hard disk storage is no 
place to be penny-wise and 
pound foolish. 

TELL ’EM YOU NEED 

HIGH SPEED 

AND DATA PROTECTION. 

These and other 
important features do add 
cost, but that makes a 
premium drive. 

Anything that can be 
made, can be made 
cheaper, sell for less, offer 
lower performance, and 
probably die young. 

Remember, usually 
you get what you pay for, 
and you ALWAYS get 
what you don’t. 

ALLHARDDISKS 

ARE NOT CREATED EQUAL. 

There are vast differences 
in the speed and reliability 
of Winchester hard disks. 
Since the IBM PC-AT is an 
incredibly fast machine, a 
slow drive can make an AT 
run like an XT. 

So, before you get stuck 
with a slow drive in your 
AT, save your boss two 
grand and buy an XT. 

Or better yet, buy the AT 
and avoid any drive with 
Access Times over 40 milli¬ 
seconds. 


diskettes necessary to use 
one of those drives, the 
phrase “user-hostile” will 
have deep personal signifi¬ 
cance. 

We believe that 
computers ought to serve 
people, not the other way 
around. 

BEWARE OF THE BARGAIN 
BAND^LEPPER. 

Avoid drives with in¬ 
expensive Band-Stepper 
positioner technology. 

These were pretty good 
way back in 1980, con¬ 
sidering that’s all anyone 
had. But by today’s stand¬ 
ards, they’re inaccurate 
and very mechanical. 

They waste time look¬ 
ing for the right track to 
read or write. And they’re 
worth no where near the 
price you’ll pay for ’em -in 
more ways than one. 

THE HIGH TECH SOLUTION. 

Specify state-of-the-art 
ROTARY VOICE COIL 
(RVC) head positioner and 
CLOSED LOOP SERVO 
technologies. 

This system uses a 
DEDICATED SERVO 
SURFACE (DSS) for 
continuous head location 
information. 

The RVC and DSS 
use a large scale micropro¬ 
cessor to translate new 
track-seek commands into 
current that is applied di¬ 
rectly to the RVC. 


This moves and holds 
the R/W heads at the 
exact track intended. 

Speed is dramatically 
increased since head 
movement is created elec¬ 
tronically, with minimal 
mechanical interfacing. 

BESIDES BBNG 
THE SOLE SOURCE. 

Specify names you 
know and can trust. Like 
Control Data Corporation, 
a world leader in hard 
disk technology. And 
CORE INTERNATIONAL, 
a growth company with 
over ten years in computer 
technology, design and 
manufacturing. 

ATPLUS: IDEAL FOR 
THE SPECS MANIAC. 

ATplus High 
Performance Hard Disk 
Upgrade kits, available in 
20, 30, 40, 56, and 72 MB 
capacities. 

They have ALL the 
above features and none 
of the shortcomings of 
“bargain” drives. 

And your AT will 
accept any two ATplus 
drives, for up to 144MB of 
bootable, reliable, DOS 
and XENIX supporting 
high-performance on-line 
storage, all inside the box. 

TELL YOUR DEALER... 

That only ATplus Hard 
Disk Upgrade Kits from 
CORE will do. 

If he or she doesn’t have 
’em, we’ll gladly set them 
up as ATplus authorized 
dealers. 


Memory option. 

18 - 128 Kilobit (150ns) D-RAM 
chip set. Adds 256 KB to PC-AT 
basic model making 512KB PC-AT. 
With an ATplus drive, you can 
build the PC-AT IBM should have 
built in the first place. 


542 S.E. 5th Avenue • Delray Beach, Florida • 305/276-3929 

© CORE INTERNATIONAL. Inc.. 1985 ATplus is a trademark of CORE INTERNATIONAL, Inc. 
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PRODUCT OF THE MONTH 



And the Winners Are 

It’s hard to say which is the best among these five 
excellent multifunction products for the PC/AT. 


I t has been said that IBM makes only 
conservative machines. A case in 
point is the PC/AT. The basic model 
includes a battery-powered, realtime 
clock, but it lacks any kind of serial/ 
parallel I/O. (The Enhanced AT does 
include a serial/parallel board.) Even 
stranger than that is the fact that the 
AT’s design does not accept 256KB RAM 
chips; therefore, its four rows of mem¬ 
ory sockets can at best contain 512KB of 
those peculiar piggyback 128KB mod¬ 
ules. This limitation is quite odd in a 
machine that has the power to address 
as much as 15MB of RAM beyond the 
PC’s “hill gallon” of 640KB. 

This gap, like other gaps of its 
kind, was filled rapidly by third-party 
vendors. The AT’s shortcomings pro¬ 
vided an in absentia specification for 
the essential AT multifunction board. All 
at once, it seems, they have arrived. In 
scanning a field of five AT multifunction 
products in an effort to select one as 
the June Product of the Month, we 
found a high level of maturity in both 
technology and product positioning 
manifested in five products that are very 
much alike—and uniformly excellent. 

So rather than single out one of these 
boards on minor points—as minor as a 
game port or whether or not a manual 
was typeset— PC Tech Journal elects all 
five as June’s Product(s) of the Month. 

The five are, in alphabetical order: 
AST’s Advantage!, Apparat’s AT Combo 
Card, ALR’s Challenger, Tecmar’s Maes¬ 
tro AT, and STB’s Rio Grande. All five 
provide an essential service in identical 
fashion: filling out the 256KB or 512KB 
of RAM on the AT motherboard to the 
full 640KB. Any on-board RAM beyond 
what is required to do that is automati¬ 
cally allocated to the AT’s extended 
memory above 1MB. 

The amount of RAM that can be 
added varies from one card to the next. 
The Challenger can carry as much as 
4MB on a piggyback board. The Rio 
Grande, which lacks a piggyback board. 


is limited to 1.5MB; but it is a less 
crowded board with broader traces, giv¬ 
ing it a definite edge in reliability and 
power consumption. 

At least one parallel port and one 
serial port are carried as standard 
equipment by each of the five boards. 

In addition, all but the Maestro AT and 
the AT Combo Card provide an optional 
serial port, with the Challenger offering 
as many as three on yet another piggy¬ 
back board. The Challenger, Advantage!, 
and Rio Grande boards also offer an 
optional game port. 

Most of the boards sweeten the pot 
further with bundled software: The 
Challenger provides a print spooler. 

The Advantage! includes a sophisticated 
diagnostic program. The Maestro AT in¬ 
cludes Tecmar’s popular Treasure Chest 
anthology of programs, including a 
checkbook manager, calculator, RAM 
disk, and print spooler. Oddly, tlie print 
spooler can access the AT’s extended 
memory, but the RAM disk cannot. 

All five boards evidence very high 
production standards. The only configu¬ 
ration that gives rise to (minimal) 
doubts is a fully stuffed Challenger with 
two piggyback boards—heat buildup is 


Advantage!: $595 
AST Research, Inc. 

2121 Alton Avenue 
Irvine CA 92714 
714/863-1333 

AT Combo Card: $449 
Apparat, Inc. 

4401 S. Tamarac Parkway 
Denver CO 80237 
303/741-1778 

Challenger: $485 
Advanced Logic Research, Inc. 
15455 Red Hill Avenue, Suite B 
Tustin CA 92680 
714/832-7808 


always a problem with so much elec¬ 
tronics in so little volume. The docu¬ 
mentation for the Advantage! is among 
the best we have seen for any add-on 
board, although to be fair, most of the 
boards came with preliminary versions 
of their manuals. By the time this issue 
is published, we would expect produc¬ 
tion-quality documentation to be 
shipped with all five boards. 

Choosing a standout among this 
crowd was impossible. The reader, 
however, can make a decision based on 
individual needs: a game port, extra ser¬ 
ial ports, massive blocks of RAM. If you 
intend to run UNIX or some other mul¬ 
tiuser environment, such as Multilink, 
the Challenger, with up to four serial 
ports, could solve any terminal-access 
problems. If room or power is in short 
supply and you do not need a lot of ex¬ 
tended memory, the Rio Grande might 
be your first choice. Deciding which 
board is best will have to be done by 
creating a matrix of your requirements 
versus the list of features offered by 
each product. 

Quality, at least, will not be an is¬ 
sue: all five of these multifunction 
boards are highly recommended. 


Maestro AT: $589 
Tecmar, Inc. 

6225 Cochran Road 
Cleveland OH 44139 
216/349-0600 

Rio Grande: $549 
STB Systems, Inc. 

601 N. Glenville Avenue 
Suite 125 

Richardson TX 75081 
214/234-0750 


Prices are for a base configuration with 
128KB of RAM, one serial port, and one 
parallel port. 
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HARDWARE 

IBM Corporation has introduced two 
new desktop versions of its Series/1 
computer. The IBM Series/1 5170 
model 495 processor consists of a ?C/ 
AT and two Series/1 cards—an attach¬ 
ment card with ports for peripheral de¬ 
vices and a processor card with Series/1 
memor\^ and logic functions. The IBM 
Series/1 4950 comprises two cards and 
a modihed PC/XT. The central process¬ 
ing unit of each model is a highly inte¬ 
grated logic chip developed by IBM's 
System Products Division. Both models, 
available only as factor\sshipped units, 
use the PC keyboard and monochrome 
display as the system console. As many 
as four IBM 3101 display stations or 
their equivalents can be locally attached. 

Businesspersons can run existing 
Series/1 applications programs on the 
new low-end models, as well as attach 
multiple display terminals and up to two 
printers. When they are not running as 
Series/1 s, the C()mputers can be re¬ 
started and operated as PCs. IBM also 
announced that networks of PCs now 
can use larger Series/1 processors as 
gateways to communicate with other PC 
networks or with IBM mainframes. 

A new matrix printer was also in¬ 
troduced for the new processors. The 
4971 printer, a bidirectional table-top 
unit, has a maximum speed of 120 char¬ 
acters per second (cps ), with empha¬ 
sized printing at 60 cps. It has three 
character sizes; pica, elite, and con¬ 
densed, and it can print on single-sheet 
or fanfold paper. Prices: 5170 model 
495, $9,420; 4950 model A (10MB hxed 
disk and 320KI5 diskette drive), $8,130; 
4950 model B (320KI^ drive), $10,420; 
4971 printer, $700. Available in the sec¬ 
ond quarter of 1985. 

IBM Coi'poration, lufonnatio}! Systems 
Group, 900 Khig Street, Rye Brook, N)' 
10573:914/934-4488 
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Intel Corporation has announced that 
it has set up an operation to develop 
IBM PC add-on products for sale to cor¬ 
porate end users. The new organization, 
called the Personal Computer En¬ 
hancement Operation (PCEO), has 
established relationships with nine retail 
chains and a nationwide network of 
manufacturers representatives. PCEO 
began shipping its hrst products in De¬ 
cember, 1984—including Intel’s 8087 
and 80287 Math Coprocessors. The or¬ 
ganization expects to have more than 
1,500 dealers and VARs (value-added 
resellers) b\' the end of tliis year, for 
whom local technical, sales, and training 
support will be provided by manufac¬ 
turers’ representatives. Intel 8087-3, 

$200; Intel 80287, $375- 

Intel Coiporation, Personal Computer 

Enhancement Operation, 5200 N.E. 

Elam Young Parkway, Mail Stop 
TOC, Hillsboro, OR 97124-6497: 
503/629-7369 
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The hrst single-cliip modem designed to 
meet the Bell 212A industry' standard for 
1200-bit-per-second, full-duplex trans¬ 
mission has been announced by Fair- 
child Camera and Instrument Cor¬ 
poration’s Analog Unit. The new 
UA212A Modem performs all signal 
processing functions required for a Bell 
212A/103-compatible modem. It incor¬ 
porates an on-chip switched-capacitor 
modulator, a digital coherent de¬ 
modulator, switched-capacitor hlters, a 
3.6864-mI Iz ciystal oscillator, call- 
progress detection, and certain control 
and self-test functions. 

To form a complete cost-effective 
system, the uA212A recjuires only a gen¬ 
eral-purpose, single-chip microcom¬ 
puter to handle dialing, handshaking 
protocols, and mode-control functions, 
and minimal external circuitrv^ to handle 
the RS-232 interface, ring detection, tele¬ 
phone-line interface, and power sup¬ 
plies. It accommodates high- and low- 


speed data rates. Fairchild expects the 
UA212A to be designed into stand-alone 
modems. The projected price is $82.67 
in 100-piece quantities (available in the 
second quarter of 1985). 

Eairchilcl Camera and InsWument Cor¬ 
poration, Analog Unit, 464 Ellis Street, 
Drawer No. 7281, Mountain View, CA 
94039: 415/962-4042 
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rairchiUl's shif/le chip modem 


Faraday Electronics has announced its 
Micro PC single-board computer. Mea¬ 
suring 3.9 inches by 5.5 inches, it is one- 
hfth the size of a standard IBM mother¬ 
board. It is 100-percent compatible with 
the IBM PC and was designed to ht into 
a variets' of systems requiring compact 
size or portabilitv'. The Micro PC is de¬ 
signed around Faraday’s FE 2010 CMOS 
integrated circuit. It has an 8088 CPU 
with optional 8087 coprocessor, 256KB 
or paritv'-checked RAM, 32KB of user 
EPROM space, four DMA channels, three 
timer channels, one IBM-compatible 
keyboard port, one speaker port, and 
one reset port. $695. 

Earaday Electronics, 743 Pastoria 
Avenue, Sunnyvale, CA 94086; 
408/749-1900 
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The Model 2300 Interactive Pattern 
Generator from Northwest Instru¬ 
ment Systems provides a complete 
prototype debugging capability for engi¬ 
neers. When integrated with the Micro- 
Analyst 2000 Logic Analysis Workstation 
(IAW), the Interactive Pattern Genera- 
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lo 2MB. Included with UNIX System V 
and its utilities are C and FORTRAN 77 
compilers, an assembler, and a debug¬ 
ger. 1MB configuration, $3,HO. 

Opus Systems, Suite 120, 960 San 
Antonio Road, Los Altos, CA 94022; 
415/941-7201 
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The QVT-101 from Qume Corpora¬ 
tion is a low-priced, smart, full-function 
editing terminal that provides all the 
features of the Qume QVT-102 and 
emulates the I lazeltine 1500, the Lear 
Siegler ADM 3A/5, and the TeleVideo 
910. The QVT-101 features block-mode 
data transmission, which allows the en¬ 
tire screen contents to be transmitted to 
the host computer at one time. Multiple 
interface options allow the terminal to 
operate remotely. The QVT-101 has the 
same one-year warranty provided for all 
Qume terminals, which begins at the 
date of purchase by the user. $395. 
Qume Co)poration, 2350 Qume Drive, 
San Jose, CA 95131; 408/942-4000 
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Racore Corporation has two products 
that enable the PC/T to communicate 
with the PC/AT: Racore ATcessory, a 
1.2MB floppy-disk drive, and the ra- 
CORE-NET local area network. ATcessor>^ 
includes a 1.2MB floppy-disk drive, a 
parallel printer port, a clock calendar, a 
DMA (direct memor\' access) drive con¬ 
troller, a PC/PC/>* mode switch, and a 
separate power supply. It snaps onto the 
top of the PCyr and provides the PC soft¬ 
ware compatibility and floppy-disk inter¬ 
changeability among the PC, PC/XT, PC/ 
AT, and PC/r. i<acoiie-net allows up to 16 
PC/Ts, PCs, XTs, and ATs to be linked 
together. A gateway is included so that 
RACORE-NET Can be linked to the forth¬ 
coming IBM PC network. ATcesson^ 
$895; I^CORE-NET, $200. 

Racore Corporation, 10 Victor Square, 
Scotts Valleys CA 95066; 408/438-7255 
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Opus Systems has introduced the 
Opus5l6 Personal Mainframe, a 

UNIX coprocessor subsystem designed 
to convert an IBM PC to a 32-bit UNIX 
workstation. Opus5l6 consists of a com¬ 
plete port of AT&T UNIX System V and a 
32-bit coprocessor for the IBM PC and 
plug-compatible computers; it is based 
on National Semiconductor s 32016 CPU 
and includes the 32082 memor\^-man- 
agement unit and 32081 floating-point 
unit. On-board memory^ is expandable 


Racore ATcessoiy 


Intel Corporation has announced 
OpenNET, a comprehensive local area 
network strategy^ and product line based 
on industry standards. OpenNET ena¬ 
bles dissimilar microcomputers and 
operating systems to be joined on a 
single network. Intel also released four 
new products: the iSBC 552 COMMen- 
gine and iSXM 552 Transport Engine 
boards connect microcomputer systems 
to EtherNet lANs. The iRMX Network¬ 
ing Software and XENIX Networking 
Software are products that allow con¬ 
current file sharing to be employed by 
systems using Intel’s iRMX operating 
system or Intel’s version of Microsoft 
Corporation’s XENIX operating system. 
Prices: iSBC 552 COMMengine board, 
$1,500; iSXM 552 Transport Engine 
board, $1,800; iRMX Networking Soft¬ 
ware, $9,500; and XENIX Networking 
Software, $9,500 (OEM license). 

In a related development, Unger- 
mann-Bass, Inc. introduced an addi¬ 
tion to its Personal Connection prod¬ 
uct line to allow communication with 
OpenNET. The product utilizes Unger- 
mann-Bass Personal Connection net¬ 
work controllers to run software that 
was jointly designed by Ungermann-Bass 
and Intel to support the PC user on 
OpenNET systems. The product is based 
on Ungermann-Bass existing board-level 
network controllers, the Personal Net¬ 
work Interface Controller (Personal 
NIC), and the Personal Network Inter¬ 
face Unit (Personal NIU). Both plug into 
an expansion slot on the PC providing 
the link for attaching the PC to an Ether- 
Net LAN system. Prices: PC NIC, $595; PC 
NIU, $1,095; $150 for software. 

Intel Corporxition, 3065 Bowet^s 
Aver^ue, Santa Clar^a, CA 95051; 
408/987-7219 
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Ungeiinann-Bass, Me., 2560 Mission 

College Blvd., Santa Clara, CA 95050; 

408/496-0111 
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tor’s configurable card set 
complete system for simulation, verih- 
cation, and analysis. 

In the Model 2300, pattern genera¬ 
tion provides controlled input to stimu¬ 
late the system under test while logic 
analysis monitors the sequence of logic 
events at key points in the system. Oper¬ 
ating under intelligent workstation con¬ 
trol, these test tools execute complete, 
repeatable tests that exercise entire sys¬ 
tems and define performance limits. 
Operating software for the Model 2300 
can run stand-alone under PC-DOS or 
concurrently with the state and timing 
analyzers under the IBM TopView multi¬ 
tasking environment. Model 2300, in¬ 
cluding clock controller board and one 
32-channel stimulation board, $5,900; 
additional 32-channel boards, $2,550. 
Nor'thwest Instr'ument Systems, 15201 
N.W. Gr'eenbrier Parkway, Suite 140, 
Beaverton, OR 97006; 503/654-5151 
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.Model 2300 Interactive Pattern Generator 
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y4s sophisticated as they are, youd think monitor Fortunately Amdek can. With the longest 

companies could solve a simple problem: keeping warranty in the industry. Namely, two years on all 

customers happy parts and labor. And time years on the CRT. 

Even simpler, our warranty applies to every 
monitor we make, from our new Color Series to our 
amazingly popular Video Series. 

And Amdek's own trained technicians make 
repairs quick and professional. 

So when you're shopping for a monitor, look 
at the quality Amdek guarantees you, years after you 
leave the store. 

According to our figures, it really adds up. 

juaEKMomm 

Amdek Corp., 2201 Lively Blvd. Elk Givve Village, IL 60007, 312/595-6890, Telex 280803. 


C 1985 Amdek Corp. 
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STD 


Seattle Telecom & Data, Inc. has an¬ 
nounced the availability of the PC-286 
processor board, which plugs into the 
IBM bus and has an expansion header 
that replaces the PC’s 8088 processor. 
The board is designed to run 5-, 6-, or 
8-mHz iAPX286 processor chips, as well 
as its companion 80287 math coproces¬ 
sor. The PC-286 generates all 8088 tim¬ 
ing and completely takes over the PC’s 
bus. The iAPX286 processor is run in 
native mode and runs all PC-DOS soft¬ 
ware, unmodified. The PC-286 board 
runs on the PC, PC/XT, and compatibles; 
all boards have 128KB memor\^ It is 
particularly well suited to applications 
requiring high computational horse¬ 
power, such as CAD, CAE, LAN, and 
UNIX-type applications. Prices: 5-mHz 
board, $1,995; 6-mHz board, $2,515; 
8-mHz board, $2,995. 

Seattle Telecom & Data, lac., 2637 
151st Place N.E., Redmond, WA 98052; 
2061883-8440 
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IRMAvision, a monochrome display ad¬ 
apter that enables IRMA-equipped IBM 
PCs, PC/XTs, and PC/ATs to emulate IBM 
3278 models 2 through 5, has been an¬ 
nounced by Digital Communications 
Associated, Inc. IRMAvision is a full- 
length printed circuit board that fits into 
any available slot in the PC and works 
with the IBM Monochrome Display. It is 
totally compatible with IRMA, DCA’s 
micro to mainframe interface. $695. 
Digital Communications Associates, 

Inc., 303 Teclmolog}^ Park, Norcross, GA 
30092; 404/448-1400 
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The IBM PC version of Digital Paint¬ 
brush System has been introduced by 
The Computer Colorworks. Digital 
Paintbrush is a complete hardware/soft¬ 
ware color graphics package designed 
for the scientific professional who must 
manipulate graphical data; it is designed 
for use on the PC, PC/XT, PC/AT, and 


compatibles. Graphic images made with 
Digital Paintbrush can be shown like 
slides on a color monitor or television 
screen, printed as hard copy or as trans¬ 
parencies for overhead projection, and 
photographed with hood cameras. 

The hardware, a unique, high-reso¬ 
lution digitizing device, is the Digital 
Paintbrush—it consists of a ball-point- 
pen-like stylus and two rotating potenti¬ 
ometers housed in a plastic case and at¬ 
tached to the pen tip by strong, light¬ 
weight control lines. Movement of the 
pen is detected by the potentiometers 
and interpreted by the Digital Paint¬ 
brush Systems software, enabling fast 
and accurate reproduction of pen move¬ 
ments onto the computer screen. $450. 
The Computer Colorworks, 3030 Bridge¬ 
way, Suite 201, Sausalito, CA 94965; 
415/331-3022 
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Di^ilcil Pcmitbntsh by The Compute)- Colo)-u'orks 


TAT Graphics Group now offers the 
Sextant Graphics Display System 

family of display systems that offers 
dual-mode resolution capability within 
the same TAT monitor and single-board, 
high-resolution color graphics display 
controllers for the PC. The Sextant se¬ 
ries includes the TAT Galaxy^ G640, 
G800, and GX1024 controllers com¬ 
bined with either the Sextant 14-inch or 
19-inch color monitor. Five Sextant sys¬ 
tems are available: two resolutions with 
l4-inch displays (614 and 814) and 
three resolutions with 19-inch displays 


(models 619, 819, and 1019). All TAT 
Galaxy controllers are based on the NEC 
7220 graphics processor. Models 614 
and 814, $3,600 each; Models 619 and 
819, $4,900 each; Model 1019, $5,400. 
TAT Graphics Group, Me., 1270 Law¬ 
rence Station Road, Bldg. E, Sunnyvale, 
CA 94089; 408/734-2202 
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From PRIAM Corp. comes a high-speed, 
514 -inch add-in disk drive kit called In- 
nerSpace that is designed to enhance 
the storage capacity of the PC/AT. It is 
available in two versions: the ID40-AT, 
a 43MB drive, and the ID 6 O-AT, a 60MB 
drive. Both versions access data at about 
30 milliseconds. InnerSpace consists of 
a complete add-in kit with cables, instal¬ 
lation softw^are, an instruction manual, 
and a reference guide. It requires no 
additional power supply, interface, or 
controller and fits within the inner shell 
of the AT. ID40-AT, $2,195; ID60-AT, 
$2,595. 

PRIAM Corp., 20 W. Montague Express¬ 
way, San Jose, CA 95134; 408/946-4600 
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The Thiefstopper from INMAC is a 

sensitive motion detector that attaches 
to a PC or PC/XT and delivers a 90-deci¬ 
bel alarm to help scare off potential 
burglars or unauthorized borrowers. 
The alarm hooks into the PC’s (or XT's) 
ventilation slots and secures with a 
screw already on the computer. The 
computer housing fits over the 
alarm. The system is activated with the 
push of a switch; if anyone attempts to 
lift or move the computer, the alarm 
will sound for up to five days or until 
turned off with the key. Thiefstopper is 
powered by a nine-volt alkaline batter^^ 
It measures six inches by three inches 
by three and one-half inches. $99. 
INMAC, 2465 Augustine Drive, Santa 
Clara, CA 95054; 800/547-5444; in 
Califomia, 800/547-5447 
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Microsoft C Compiler 


Tosljiba P351 3-m Otie printer 


Toshiba’s Information Systems Divi¬ 
sion has introduced an enhanced ver¬ 
sion of its popular 24-pin 3-in-One dot¬ 
matrix printer. The P351 has innovative 
features, such as plug-in font cartridges 
and a high-speed draft printing rate of 
as many as 288 characters per second— 
one of the fastest currently available on 
the market. Other new features include 
a redesigned acoustical cabinet that re¬ 
duces the noise level by four decibels, 
Qume Sprint 11 letter-quality emulation, 
a forward-stacking sheetfeeder, and the 
ability to boldface without any degrada¬ 
tion in print speed. Toshiba’s new car¬ 
tridge-loading system complements its 
line of 41 downloadable fonts available 
as options on floppy disks. Resident 
character sets within the P351 include 
letter-quality Courier, Prestige Elite, con¬ 
densed, draft-quality, and proportional 
spacing. With the forward-stacking 
sheetfeeder, the P351 ejects documents 
in ready-to-read order. $1,895. 

Toshiba America, Inc., Information 5)^5- 
tems Division, 2441 Michelle Drive, Tus- 
tin, CA 92680; 714/730-5000 
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Smart Switch Box, SSBIOOO, from IQ 
Technologies, connects a modem and 
two peripherals to a single computer. It 
has one computer port and three pe¬ 
ripheral ports, one dedicated to mod¬ 
ems and the other two for printers, plot¬ 
ters, and terminals. Unlike conventional 
switch boxes that require custom cables 
between the machine and switch box. 
Smart Switch Box interconnection ca¬ 
bles are low-cost, straight-through 25- 
wire ribbon cables. SSBIOOO utilizes the 
same logic circuitry as another IQ Tech¬ 
nologies product. Smart Cable, to make 
the correct RS-232 interconnection be¬ 
tween virtually all computers and pe¬ 
ripherals. $159.95. 

IQ Technologies, Inc., 11811 N.E. First 
Street, Suite 308, Bellevue, ^A 98005; 
206/451-0232 
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IBM PC/AT-compatible ROM BIOS 

software for the OEM market has been 
introduced by Phoenix Software As¬ 
sociates Ltd. The software will be li¬ 
censed to manufacturers of IBM-compat¬ 
ible personal computers as part of a 
package for systems software compati- 
bilit\^ It includes an AT DOS-compatible 
version of MS-DOS, a range of utilities, 
the GW BASIC language configured to 
resemble IBM’s BASICA, and ROM soft¬ 
ware for an AT-compatible 8042 key¬ 
board controller chip interface. 

The AT compatibility package was 
developed using the same strict controls 
to ensure originality and avoid copy¬ 
right infringement on IBM that the com¬ 
pany employed in developing its PC and 
PC/XT versions. The AT compatibility 
systems software package is available to 
OEMs for unlimited use licensing at a 
total package price of $440,000. Individ¬ 
ual component prices: AT ROM BIOS, 
$200,000; AT-compatible version of 
MS-DOS, $60,000; utilities, $60,000; AT- 
compatible version of GWBASIC, 
$100,000; 8042 chip support, $20,000. 
Phoenix Software Associates Ltd., 1420 
Provideyice Highway, Suite 101, Nor¬ 
wood, MA 02062; 617/769-7020 
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Corporate Data Sciences, 

nounced a high-resolution laser printer. 
Model CDS 2300, for use in the auto¬ 
mated office and corporate electronic 
publishing environments. The new laser 
printer provides 90,000 dots per square 
inch (300 dots by 300 dots). Because 
CDS 2300 has 1.28MB of RAM to store a 
bit map of an entire 8i^-by-ll-inch page, 
it can print a full page of graphics mate¬ 
rial and handle different type fonts and 
sizes. The CDS 2300 connects to most 
personal computers through a serial or 
Centronics port. It offers four principal 
operating modes: Diablo 630, Tektronix 
4014 emulation, ANSI X3.64, and full-bit 
map-image mode. The CDS 2300 con¬ 
troller uses an 8mHz 80186 micropro¬ 
cessor. After loading a page of text and 
graphics, the system prints at the rate of 
eight pages per minute. $5,695. 
Corporate Data Scmtces, Inc., 2560 
Mission College Blvd., Suite 102, Santa 
Clara, CA 95054; 408/980-9747 
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SOFTWARE 

PC/VM Bond has been announced 
by IBM Corporation. This new tool 
allows professional users of the PC, 
PC/XT, and PC/XT 370 to easily access 
and use the power of VM (virtual ma¬ 
chine) systems, providing enhanced 
support for the DOS environment. 
PC/VM Bond consists of two programs, 
VM Bond and PC Bond, that allow PC 
users with little or no VM experience to 
access large disk storage capability and 
to share data disks between users. It 
also provides VM and PC message ser¬ 
vices, a command interpreter 
(REXX/PC) for the PC, and full-screen 
3278/79 terminal emulation. VM Bond, 
$125; PC Bond, $2,000. 

IBM Corporation, 900 King Sweet, Rye 
Brook, NY 10573; 914/934-4000 
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Microsoft Corporation has announced 
the release of a new, internally devel¬ 
oped Microsoft C compiler (version 
3.0), with additional performance fea¬ 
tures that increase both the execution 
speed and the compacmess of C pro¬ 
grams. Programs written with Micro¬ 
soft’s previous version of the C compiler 
can be recompiled easily with the new 
Microsoft C compiler using conversion 
tools provided with the package, the 
source and object code for programs 
can be transferred easily from MS-DOS 
to XENIX and vice versa. $395. 

Microsoft Coiporation, 10700 Nonhup 
Way, Box 97200, Bellevue, WA 98009; 
206/828-8080 
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The industry Standard 

With more than 250,000 users worldwide Turbo 
Pascal Is the industry’s de facto standard. Turbo 
Pascal is praised by more engineers, hobbyists, 
students and professional programmers than any 
other development environment in the history of 
microcomputing. And yet. Turbo Pascal is 
simple and fun to use! 


TURBO 

3.0 


TURBO 

2.0 


MS 

PASCAL 


COMPILATION SPEED 


EXECUTION SPEED 


CODE SIZE 


BUILT-IN INTERACTIVE EDITOR 


ONE STEP COMPILE 

(WO LINKING NECESSARY) 


COMPILER SIZE 


TURTLE GRAPHICS 


BCD OPTION 


PRICE 


Portability. 

Turbo Pascal is available today for most com¬ 
puters running PC DOS, MS DOS, CP/M 80 or 
CP/M 86. A XENIX version of Turbo Pascal will 
soon be announced, and before the end of the 
year. Turbo Pascal will be running on most 68000 
based microcomputers. 

An Offer You Can’t Refuse. 

Until June 1st, 1985, you can get Turbo Pascal 3.0 
for only $69.95. Turbo Pascal 3.0, equipped with 
either the BCD or 8087 options, is available for an 
additional $39.95 or Turbo Pascal 3.0 with both options 
for only $124.95. As a matter of fact, if you own a 16- 
Bit computer and are serious about programming, you 
might as well get both options right away and save 
almost $25. 


Update policy 

As always, our first commitment is to our customers. 

You built Borland and we will always honor your support. 

So, to make your upgrade to the exciting new version of 
Turbo Pascal 3.0 easy, we will accept your original Turbo 
Pascal disk (in a bend-proof container) for a trade-in credit 
of $39.95 and your Turbo87 original disk lor $59.95. This 
trade-in credit may only be applied toward the purchase of 
Turbo Pascal 3.0 and its additional BCD and 8087 options 
(trade-in offer is only valid directly through Borland and until 
June 1st. 19851. 


n Benchmark run on an IBM PC using MS Pascal version 3.2 and 
the DOS linker version 2.6. The 179 line program used is the “Gauss- 
Seidel" program out of Alan R. Miller’s book: Pascal programs for 
scientists and engineers (Sybex, page 128) v/ith a 3 dimensional 
non-singular matrix and a relaxation coefficient of 1.0. 


The best just got better: 
Inhoducing Turbo Pascal 3.0 

We just added a whole range of exciting new 
features to Turbo Pascal: 

• First, the world’s fastest Pascal compiler just got 
faster. Turbo Pascal 3.0 (16 bit version) compiles 
twice as fast as Turbo Pascal 2.0! No kidding. 

• Then, we totally rewrote the file I/O system, and 
we also now support I/O redirection. 

• For the IBM PC versions, we’ve even added 
“turtle graphics” and full tree directory support. 

• For all 16 Bit versions, we now offer two addi¬ 
tional options: 8087 math coprocessor support 
for intensive calculations and Binary Coded 
Decimals (BCD) for business applications. 

• And much much more. 

The Critic^ Choice. 

Jeff Duntemann, PC Magazine: ‘language 
deal of the century ... Turbo Pascal: It 
introduces a new programming envimnment and 
runs like magic." 

Dave Garland, Popular Computing: "Most 
Pascal compilers barely fit on a disk, but Turbo 
Pascal packs an editor, compiler, linker, and run¬ 
time library into just 39K bytes of random- 
access memory." 

Jerry Pournelle, BYTE: "What I think the 
computer industry is headed for: well 
documented, standard, plenty of good features, 
and a reasonable price." 


Software's Newest Direction 

4585 Scotts Valley Drive 
Scotts Valley, CA 95066 
TELEX 172373 
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Turbo Pssca! is a registered trademark of Borland International Inc 
PC Week is a trademark of Ziff-Davis Pub. Co. 
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IMAGES-M) b}' Celestuil Software 


Apex Resource has announced the 
release of a new software utility that 
permits the logging of computer time 
usage. Syslog, the system log utility, 
provides semiautomatic record keeping 
that includes log on/off date and time, 
operator, project, and elapsed time. The 
utility accumulates total elapsed time on 
the computer by both business and non¬ 
business categories and reports this in¬ 
formation by percentage. Reporting op¬ 
tions include date range, entity number 
range, operator, and project. 

Syslog is especially useful to PC 
users who are required to maintain a 
computer log under the Tax Reform Act 
of 1984. Syslog also is useful for profes¬ 
sionals who charge for computer time, 
or businesses that keep records of how 
their computers are used. Syslog works 
with most DOS 2.0-compatible comput¬ 
ers and requires 128KB, display, one 
disk drive, printer, and MS-DOS 2.0 or 
later. $29.95. 

Apev Resource, 23 Christine Court, 
Stonnville, NY 12582; 914/221-2611 
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The IBM Local Area Network Print- 
Manager licensed program provides 
support for sharing an IBM 3820 Page 
Printer on the IBM PC Network. Print- 
Manager also runs with Corvus Systems’ 
OMNINET. PrintManager, together with 
the IBM 3820, provides LAN users with 
volume cut-sheet printing from PC- 
based applications on an all-points-ad- 
dressable laser printer. PrintManager 
menus allow users to build personal¬ 
ized formatting and printing prohles, in¬ 
cluding the following options: 54 fonts; 
print simplex or use of two duplex 
modes; four print orientations; the abili¬ 
ty to set margins, line spacing, and tabs; 
and ten paper t\npes. $800. 

IBM Corporation, Mfonnation Products 
Division, Dept. 53D, P. O. Box 1900, 
Boulder, CO 80301-9191; 

303/447-7259 
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Torus Systems, Inc. has announced 
LAN software for IBM’s PC Network and 
made public a distribution agreement 
between Torus Systems Ltd. and IBM. 
The product, called Tapestry, is a soft¬ 
ware package that enables IBM PCs, con¬ 
nected by IBM’s PC Network hardware, 
to operate as an office automation sys¬ 
tem. Tapestry^ integrates all LAN func¬ 
tions (hie sharing, electronic mail, and 
printer sharing) in an easy-to-use, icon- 
based operating environment. It extends 
the networking concept by providing 
modem sharing, gateways to main¬ 
frames, telephone management, and an 
applications library^ from which PC-DOS 
applications may be downloaded. Its 
icon interface covers most operating 
system commands. Tapestry supports 
the PC, PC/XT, and PC/AT; it requires a 
Network Manager Pack for the server 
and a Workstation Pack for each addi¬ 
tional PC on the network. Network Man¬ 
ager Pack, $400; Workstation Pack, $400. 
Torus Syste??js, Inc., 485 Seaport Court, 
Suite 103, Redwood City, CA 94063; 
415/363-2418 
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Syslog In' Apex Resource 


Celestial Software, Inc. has intro¬ 
duced IMAGES-3D, a program for three- 
dimensional static and dynamic hnite 
element analysis. Written in engineering 
terminology^ for the PC/XT, PC/AT, and 
compatibles, with 300 nodes, 1800 de¬ 
grees of freedom, and six elements, 
IMAGES-3D is suited for applications rang¬ 
ing from packaging and mechanical de¬ 
sign to piping and space frame analysis. 
Extensive graphics features allow users 
to generate and view multicolored mod¬ 
els from any perspective at any window. 
Fully animated, multicolored dynamic 
mode shapes and static deflected mode 
shapes also can be displayed. Viewing 
choices include rotation, zoom, hidden 
line removal, out-of-plane clipping, sur¬ 
face and boundary^ plotting, and element 
numbering. images-3D is menu-driven 
and interactive; it includes HELP com¬ 
mands plus extensive error trapping 
and error messages. License fees: $1,500 
for static analy^sis; $3,900 for the static 
and dynamic package. 

Celestial Software, Inc., 125 University 
Avenue, Berkeleys, CA 94710; 
415/841-7175 ' 
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CX/PC, a realtime C language executive 
for the PC and compatibles, has been 
released by intr-soft Company. CX/PC 
provides a task-scheduling and message¬ 
passing environment for user-written 
realtime instrumentation and control 
programs. The executive includes a 
priority task scheduler and 14 functions 
to cjueue intertask messages and point¬ 
ers. Interrupt-driven interfaces to the PC 
timer and serial and parallel ports are 
provided. Five programs demonstrate all 
features. CopyTighted DeSmet C source 
hies include example tasks and a gen¬ 
eral-purpose timer utility task. User- 
written binary^ programs may be sold 
without obtaining a license. $75. 
imR-soFV Company, P. O. Box 351, Bed¬ 
ford, MA 01730; 617/369-6242 
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Hammer Computer 

has introduced its ftrst product, the 
E-z-DOS-iT concurrent processing sys¬ 
tem-level software package, e-z-dos-it is 
a single floppy^ system that enables the 
user to load as many as eight programs 
and process them concurrently. Easy to 
use, it is specihcally designed for the 
PC, PC/XT, and PC compatibles, e-z-dos- 
it is compatible with all of the most 
popular applications programs, includ¬ 
ing Lotus 1-2-3, dBASE II, Wordstar, and 
PFS:File. The user selects which pro¬ 
gram communicates to the screen and 
also prioritizes the processing capacity 
of the software, beginning and ending 
jobs as desired. $199.95. 

Hammer Computer Systems, Inc., 700 
Larkspur Landing Circle, Suite 285, 
Larkspur, CA 94939; 415/461-7633 
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Boriand’sSideKick 
Software Product of thelfear* 


SideKick is InfoWorld Software Product of the Year. It won over 
Symphony. Over Framework. Over ALL the programs advertised in 
this magazine. Including, of course, all the “fly-by-night” SideKick 
imitations. SideKick.... Simply the best. 
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All the SideKick windows stacked up over Lotus 1-2-3. From 
bottom to top: SideKick’s “Menu Window”, ASCII table, 
Notepad, Calculator, Appointment Scheduler/Calendar, 
and Phone Dialer. Whether you’re running WordStar, Lotus, 
dBase, or any other program, SideKick puts all these desktop 
accessories instantly at your fingertips. 


Here’s SideKick running over Lotus 1-2-3. In the SideKick 
Notepad you’ll notice data that’s been imported directly from 
the Lotus screen. In the upper right you 

can see the SideKick Calculator. 


InfoWorld Report Card 1984 by Popular 
Computing, Inc., a subsidiary of CW 
Communications Inc. Reprinted from 
InfoWorld, 1060 Marsh Road, 

Menlo Park, CA 94025. 
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Jerry Pournelle, BYTE: ‘‘If you use a 
PC, get SideKick. You’ll soon become 
dependent on it.” 

Garry Ray, PC Week: "SideKick deserves 
a place in every PC." 

Charles Petzold, PC Magazine: “In a 
simple, beautiful implementation of Word¬ 
Star’s block copy commands, SideKick 
can transport all or any part of the display 
screen (even an area overlaid by the notepad 
display) to the notepad.” 

Dan Robinson, InfoWorld: “SideKick is a 
time-saving, frustration-saving bargain....’ 
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Symphony, Lotus & Lotus 1-2-3 are trademarte ol Lotus Development Corp. dBase 
& Framework are trademarks of Ashton-Tate. WordStar is a trademark of Micropro 
International Corp. SideKick is a trademark of Borland International. 

'Selected by InfoWorld as the most significant software product of the year. 
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Boriand’s SupeiK^ Will Increase 
Wiir Productivity More Than 50% 
Or Ibur Mon^ Back 



or compaj'^'^ 
aSuper\<-eV 
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SuperKey turns 1,000 keystrokes into 1! Yes, 
SuperKey can record lengthy keystroke sequences 
and play them back at the touch of a single key. 
Instantly. Like Magic. Say, for example, you want to 
add a column of figures in 1-2-3. Without SuperKey 
youd have to type seven keystrokes just to get 
started. [“shift-@-s-u-m-shift-(’]. With SuperKey 
you can turn those 7 keystrokes into 1. 


SuperKey helps protect your capital 
investment. SuperKey, at your 
convenience, will make your screen go 
blank after a predetermined 
time of screen/keyboard 
inactivity. You’ve paid 
hard-earned money for 
your PC. SuperKey will 
protect your monitor's 
precious phosphor... 
and your investment. 

This feature alone justifies 
your SuperKey purchase! 


SuperKey keeps your tonfidential’ files... 

CONFIDENTIAL! Time after time you’ve experienced 
it: anyone can walk up to your PC, and read your 
confidential files (tax returns, business plans, customer 
lists, personal letters...). With SuperKey you can 
encrypt any file, even while running another program. 
As long as you keep the password secret only 
YOU can decode your file. SuperKey implements the 
U.S. government Data Encryption Standard (DES). 


SuperKey protects your 
work from intruders while 
you take a break. Now you 

can lock your keyboard at 
any time. Prevent anyone 
from changing hours of 
work. Type in your secret 
password and everything 
comes back to life... 
just as you left it 

NOT COPY PROTECTED 
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Software’s Newest Direction 

4585 Scotts Valley Drive 
Scotts Valley, CA 95066 
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'This price includes shipping to all 
U.S. cities. All foreign orders add 
$10 per product ordered. 


SuperKey is a trademark of Borland International, Inc. 
1-2-3 is a trademark of Lotus Development Corp. 

IBM is a registered trademark of International 
Business Machine Corp. 


COD'S and Purchase Orders WILL NOT be accepted 
by Borland. California residents: add 6% sales tax. 
Outside USA: add $10 and make payment by bank 
draft, payable in US dollars drawn on a US bank. 
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F77L, the complete implementation of 
the ANSI FORTRAN 77 Standard for the 
PC and compatibles, has been an¬ 
nounced by Lahey Computer Sys¬ 
tems, Inc. F77L is designed for pro¬ 
grammers who want mainframe features 
implemented on the PC. It adds four 
types to the six standards: LOGICAL*!, 
REAL*8, INTEGER*2, and COMPLEX*l6; 
it also includes many IBM H features, 
such as $ in a name, eight-character 
names, and initialization in type state¬ 
ments. Other features include optional 
checking—subscript, subprogram class, 
argument, and alternate return count; 
execution error messages that provide 
text and a subprogram/line-number 
trace-back; and source files that can be 
free-format or standard. $477. 

Lahey Computer Systems, Inc., 31244 
Palos Verdes Drive West. Suite 243, 
Ranchos Palos Verdes, CA 90274; 
213/541-1200 
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Network Software Associates, Inc. 

has announced two new products. 
AdaptSNA PCcom allows IBM PCs to 
communicate with each other using 
IBM’s SNA/SDLC protocol. It offers high¬ 
speed PC-to-PC communications and file 
transfer without the need for mainframe 
intervention. Although AdaptSNA PCcom 
can be used for any such application, it 
is particularly well suited for large cor¬ 
porate SNA (systems network architec¬ 
ture) switched networks. In such net¬ 
works, PCs typically are equipped with 
IBM SDLC adapter cards and synchro¬ 
nous modems for 3270 or RJE (remote 
job entry) mainframe communications. 
The PCcom software permits communi¬ 
cations between the PCs—communica¬ 
tions previously not allowed. 

The AdaptSNA/OEM is a new mi- 
cro-to-mainframe communications emu¬ 
lator specifically designed for OEM (ori¬ 
ginal equipment manufacturer) needs. 
The product emulates an IBM 3270 or 
RJE terminal in an SNA environment. 


The emulator is operating system inde¬ 
pendent, allowing virtually any system 
to communicate with IBM mainframes; 
it is written mostly in C. Prices: 
AdaptSNA PCcom, $475; AdaptSNA/OEM, 
pricing will be based on an OEM licens¬ 
ing agreement that may vary. 

Network Software Associates, Inc., 

19491 Sierra Soto, Irvine, CA 92715; 
714/768-4013 
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Alloy Computer Products, Inc. has 

introduced formula/one, a high-pow¬ 
ered, problem-solving software package 
that permits calculation of complex 
mathematical equations without requir¬ 
ing computer programming experience. 
Developed for the PC, PC/XT, and com¬ 
patibles with at least 256KB RAM, 
FORMULVONE is designed specifically for 
professionals who previously used pro¬ 
grammable calculators or customized 
computer software to solve mathemati¬ 
cal problems. Utilizing such significant 
features as context-sensitive HELP and 
DOS-like commands, users can set up 
problems automatically, vary assump¬ 
tions, solve equations, plot graphs, and 
compute unknown variables in complex 
formulas and models. Sophisticated pro¬ 
gramming techniques let formula/one 
solve these tasks up to five times faster 
than competing products. $395. 

Alloy Computer Products, Inc., 100 
Pennsylvania Avenue, Framingham, MA 
01701; 617/875-6100 
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Nastec Corporation has introduced 
the NASTEC CASE 2000 Environment, 
which provides broad support for im¬ 
proving the quality and efficienq^ of sys¬ 
tems development. The CASE (com¬ 
puter-aided software engineering) 2000 
Environment architecture is divided into 
three major elements: a development 
series containing professional tools for 
systems developers, a management se¬ 
ries containing planning and control 


tools for project management, and an 
operating environment providing users 
choices of workstation and information¬ 
sharing alternatives. Nastec has an¬ 
nounced the availability of its Design- 
Aid software for the PC, PC/XT, PC/AT, 
and the 3270 PC. Part of the develop¬ 
ment series, DesignAid is a professional 
toolkit that includes GraphiText, a full¬ 
screen editor for documentation and 
design support, including integrated 
graphics and text handling. Software for 
the PC family from the other two major 
elements of the CASE 2000 Environment 
is under development. A graphics board 
is required to run the software. Design- 
Aid, $6,900; graphics board, $695. 

Nastec Corporation, 24681 Northwest¬ 
ern Highway, Southfield, MI 48075; 
313/353-3300 
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Graphic 2.0, from Scientific Endea¬ 
vors, is a set of C-callable routines that 
can create presentation-quality scientific 
graphics. All plots are created with 
4,096-by-3,120 pixel resolution in Tek¬ 
tronix format. This format allows the 
transfer of finished plots to mainframe 
computers for printing or further pro¬ 
cessing. (In general. Graphic follows 
the routine names of ISSCO’s DISSPLA 
package for mainframes.) It has routines 
that create linear, log, semilog, three- 
dimensional, and contour plots. New to 
version 2.0 is a full set of three-dimen¬ 
sional routines for curves and surfaces, 
including hidden-line removal and 
proper labeling of all plots. The contour 
plot routines were rewritten to allow la¬ 
bels of the individual contours and the 
use of different line types; the selection 
of fonts is greatly expanded. Complete 
user customization is possible because 
Graphic is available only with source 
code; it is written mostly in C. $250; 
demonstration disk, $8. 

Scientific Endeavors, Route 4, Box 79, 
Kingston, TN 37763; 615/376-4146 
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Speed, Powei; Price. 
Boriand^'hito Pascal Faifiil>L 



Jerry Pournelle, BYTE: "What I think the computer industry is headed for: well documented, standard, plenty of good features, 
and a reasonable price. ” 

Portability. Turbo Pascal is available today for most computers running PC DOS. MS DOS. CP/M 80 or CP/M 86. A XENIX verison of Turbo 
Pascal will soon be announced, and before the end of the year. Turbo Pascal will be running on most 68000 based microcomputers. 


The industry standard, with more than 250.000 users worldwide Turbo Pascal is the industry’s de facto standard. 

Turbo Pascal is praised by more engineers, hobbyists, students and professional programmers than any other development 
environment in the history of microcomputing. And yet. Turbo Pascal is simple and fun to use! 

Jeff Duntemann, PC Magazine: "Language deal of the century ... Turbo Pascal: It introduces a new 
programming environment and runs like magic." 

Dave Garland, Popular Computing: "Most Pascal compilers barely fit on a disk, but Turbo Pascal packs an editor, compiler, linker, 
and run-time library into just 29K bytes of random-access memory." 




High resolution monochrome graphics for the IBM PC and the Zenith 100 computers 


Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer 
the expert’s edge. It’s a complete library of Pascal procedures that include: 


—Full graphics window management. 

—Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geometric shapes. 
—Procedures that will save and restore graphic images to and from disk. 

—Functions that will allow you to precisely plot curves. 

—Tools that will allow you to create animation or solve those difficult curve fitting problems, 
and much, much more. 

No sweat and no royalties. You may incorporate part, or all of these tools in your programs, 
and yet. we won’t charge you any royalties. Best of all. these functions and procedures come complete 
with commented source code on disk ready to compile! 






Software’s Newest Direction 

4585Scotts Valley Drive 
Scotts Valley, CA 95066 
TELEX 172373 


Turbo Pascal is a registered trademark of Boriapd International, Inc. 
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Searching and sorting made simple 

The perfect complement to Turbo Pascal, it contains: Turbo-Access, a powerful implementation of the state-of-the-art B-r-tree ISAM 
technique: Turbo-Sort, a super efficient implementation of the fastest data sorting algorithm. "Quicksort on disk’’. And much more. 

Jerry Pournelle, BYTE: "The tools include a B-Ptree search and a sorting system; I’ve seen stuff like this, but not 
as well thought out. sell for hundreds of dollars." 

Get started right away: free database! included on every Toolbox disk is the source code to a working 
data base which demonstrates how powerful and easy to use the Turbo-Access system really is. 

Modify it to suit your individual needs or just compile it and run. 


Remember, no royalties! 


From Start to Finish in 300 pages. Turbo Tutor 
is for everyone, from novice to expert. Even if you’ve never 
programmed before. Turbo Tutor will get you started right away. 

If you already have some experience with Pascal or another 
programming language. Turbo Tutor will take you step by step 
through topics like data structures and pointers. If you’re an expert, 
you’ll love the sections detailing subiects such as “how to use assem- 
bly language routines with your Turbo Pascal programs." 


A must. You’ll find the source code for all 
the examples in the book on the accompanying 
disk ready to compile. Turbo Tutor might be 
the only reference on Pascal and pro¬ 
gramming you’ll ever need. 
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How do you get 
your PC to wear 
many different hats 
at the same time? 


E-Z-DOSdX 


Introducing E-Z-DOS-IT" 

Concurrent Processing — 
for IBM PCs and 
PC compatibles. 

Before today, your IBM PC 
(or PC compatible) could wear 
only one processing hat at a 
time. Now, with E-Z-DOS-IT 
Concurrent Processing, your 
PC can be an editor, financial analyst, and 
artist all at the same time. And you can be a 
writer. Or a programmer. In fact, E-Z-DOS-IT 
is the only concurrent processing system 
that can run effectively on machines with 
256K and up. 

Switch from one program 
to another at the drop of a hat. 

With your current system, each time you need 
to access information on a different disk, you 
have to save your files, unload and load a pro¬ 
gram. E-Z-DOS-IT enables you to switch con¬ 


veniently from one applica¬ 
tion to another instantly. With 
this easy referencing capa¬ 
bility you can quickly respond 
to questions, and finish proj¬ 
ects significantly faster. 

E-Z to use, 

E-Z to afford. 

You’ll find it takes only ten 
minutes to master E-Z-DOS-IT Concurrent 
Processing. And the suggested retail price is 
only $199.95—improved productivity was 
never this affordable. 

Improved personal productivity at 
your fingertips. 

E-Z-DOS-IT is the one system software 
package you can’t afford to be without. For 
more information and the name of the dealer 
nearest you, call toll-free: 800/228-9602 
(in California, call 800/423-5592), ask for 
Operator 1. 



JSHAMMEB 

Redefining Your PC Productivity. 


E-Z-DOS-IT is a trademark of Hammer Computer Systems, Inc., 700 Larkspur Landing Circle, Suite 285, Larkspur, CA 94939 

The following registered trademarks are acknowledged: IBM and IBM PC. International Business Machines; Lotus 1-2-3 and Symphony, Lotus Development Corporation; dBase II and Framework, Ashton-Tate; ybidstar, MicroPro International; PFS:File, 
Software Publishing; Crosstalk, Microstuff, Inc.; Multi-Plan. Microsoft CorfX)ration. 
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THE PKO<>K/\i>IMEUS SI1()P 


helps compare, evaluate, find products. Straight answers for serious programmers. 


SERVICES 

• Pregnmmer's Referral List • Dealer's Inquire 

• Compare Products • Newsletter 

• Help find a Publisher • Rush Order 

• Evaluation Literature free * Over 700 products 

• BULLETIN BOARD-7 PM to 7 AM 617-826-4086 


ARTIFICIAL INTELLIGENCE 


Free Literature - Compare Products 

Evaluate products Compare competitors Learn about new alternatives One free call 
brings information on just about any programming need Ask for any "Packet" or 
Addon Packet" DADA.Modula □ "Al" □ BASIC □"C" DCOBOL □ Editors 
□ FORTH □ FORTRAN □ PASCAL □ UNIX/PC or GOebuggers. Linkers, etc 


RECENT DISCOVERIES 


SMALL TALK for PCDOS - “Methods” 
has objects, windows, browser, 
inspector. PCDOS $239 


CLANGUAGE 




EXSYS - Expert System building 
tool. Full RAM, Probability, Why, 
Intriguing, serious. PCDOS $275 

GC LISP - “COMMON LISP", Help, 
tutorial, co-routines, compiled 
functions, thorough. PCDOS Call 

INSIGHT 1 - Expert Sys. Dev’t, 
decent PCDOS $95 

M Prolog - full, rich, separate 

work spaces. MSDOS $725 

PROLOG-86 - Learn fast. Stan¬ 
dard, tutorials, samples of Natural 
Language, Exp. Sys. MSDOS $125 

TLC LISP - “LISP-machine”-like, 
all RAM, classes, turtle graphics 
8087. CP/M-86, MSDOS $235 

Expert System front-ends for 
PROLOG; APES ($275), ES/P 
($895) 

Other solid alternatives include: 
MuLISP-86 ($189), WALTZ LISP for 
CPM ($159), MicroPROLOG ($275) 


EDITORS FOR PROGRAMMING 


BRIEF Programmer’s Editor - undo, 
windows, reconfigurable, macro 
programs, powerful. PCDOS $195 

VEDIT - well liked, macros, buffers, 
CPM-80-86, MSDOS, PCDOS $119 


MACINTOSH 


We evaluate, carry every available 
programmers product. Ask. 


C Terp by Gimbel, full K & R, .OBJ, 

ASM interface, 8087. MSDOS $275 

INSTANT C-Interactive develop¬ 
ment - Edit, Source Debug, run. 

Edit to Run-3 Secs. MSDOS $495 

“INTRODUCING C" - Interactive 
C to learn fast. 500 page tutorial, 
examples, graphics. PCDOS $95 

MEGAMAX C - native Macintosh 
has fast compile, tight code, K&R, 
toolkit, .OBJ, DisASM MAC $275 


CADDONS 


APPLICATION TOOLKIT by Shaw - 
Complete: ISAM, Screen, Overlay 
mgnt, report gen. Strings, String 
math. Source. CPM, MSDOS $495 

COMMUNICATIONS by Greenleaf 
($159) or Software horizons ($139) 
includes Modem7, interrupts, etc. 
Source. Ask for Greenleaf demo. 

C SHARP Realtime Toolkit - well 
supported, thorough, portable, ob¬ 
jects, state sys. Source MANY $600 

PRE-C-LINT, full, enhanced, 

all Cs. MSDOS $345 


DEBUGGERS 


PERISCOPE DEBUGGER - load 
after “bombs", symbolic, “Reset box", 

2 Screen, own 16K. PCDOS $279 

SOURCE PROBE by Atron for 
Lattice, MS C, Pascal. Windows 
single step, 2 screen, log file. $395 


DR/Fortran-77 - full ANSI 77,8087, 
overlay, full RAM, big arrays, com¬ 
plex NUMS., CPM86, MSDOS $249 

MacFORTRAN - full ’77, ’66 option, 
toolbox, debugger, 128K or 512K, 
ASM-out option MAC $375 

Ask about Microsoft, Supersoft, others. 


OTHER LANGUAGES 


ASSEMBLER - ask about FASM-86 
($95), ED/ASM ($100) - both are 
fast, compatible, or MASM 
($125), improvements. 

BetterBASIC all RAM, modules, 
structure. BASICA - like $185 

HS/FORTH - ’79 & ’83 Standards, full 
RAM, ASM, BIOS, interrupts, graph, 
multi-task, optimizer MSDOS $250 

MBP COBOL has screen control, strong 
doc,’74 interm., fast. MSDOS $680 


SUPPORTPRODUCTS 


BASIC DEVELOPMENT SYSTEM - 
(BDS) for BASICA; Adds Renum, 
crossref, compress. PCDOS $115 

CODESMITH - visual, interactive 
debugger. Symbolize, modify 
code $129 

FASTER C - Lattice users eliminate 
Link step. Normal 27 seconds. Faster 
C in 13 sec. MSDOS $95 

PLINK:86 for Overlays, most lang., 
segment control. MSDOS $325 


“C” language! 

OUR 

PRICE 

MSDOS C86-8087, reliable 

call 

InstantC-Inter .fast,full 

495 

Lattice C - the standard 

call 

Microsoft C 3.0 - new 

279 

Williams, debugger, fast 

call 

Wizard C - All. fast 

450 

CPM80: EcoPlus C - faster. SLR 275 


BDS C-solid value 125 

MACINTOSH: Hippo II 375 

Megamax - optimizer, full 275 

Consulair's MAC C 275 

Compare, evaluate, consider other Cs 


BASIC 


Active Trace-debug 86 80 75 

BASCOM-86-Microsoft 8086 279 

BASIC Dev’t System PCDOS 115 

BetterBASIC-640K PCDOS 185' 

CB-86-DRI CPM86 419 

Prof BASIC Compiler PCDOS 89 

CADSAM-FullBtree. source MSDOS 150 
SCREEN SCULPTOR PCDOS 115 

A<;k about ISAM, other addons for BASIC 


SERVICE 


ALL PRODUCTS - We carry 700 products 
for MSDOS. CP M 86. CP M 80. Mac¬ 
intosh and key products for other 
micros 


EDITORS Programming^M LANGUAGE LIBRARIES 


BRIEF-Intuitive, flexible 
C Screen with source 
Epsilon - like EMACS 
FINAL WORD-for manuals 
PMATE-powerlul 


VEDIT-full. liked 
XTC-multitasking 


COBOL 


UUR 

RUNS ON PRICE 
PCDOS 195 
86/80 75 
PCDOS 195 
86/80 215 
8086 185 
86/80 119 
PCDOS 95 


MSDOS 500 
MAC 1850 


Dig. Res-decent 
Macintosh COBOL-Full 


MBP-Lev. II. native, screen MSDOS 885 

Micro Focus Prof.-Full PCDOS call 

Microsoft-Levll.noroyal MSDOS 500 

Ryan McFarland-portable MSDOS 695 


GRAPHICS: GraphiC-source in C MSDOS 
GRAPHMATIC-3D. FTN. PAS PCDOS 
HALO-fast. full-all lang. PCDOS 
FILE MGNT : BTrieve-all lang . MSDOS 
CIndex 4 -source, no royal. 86 80 
CTree-source. no royal. ALL 

dBC ISAM by Lattice 8086 

dBVISTA-'Network" Structure MSDOS 
PHACT-up under UNIX, addons MSDOS 
OTHER: CUtil by Essential MSDOS 
Greenleaf-200 r MSDOS 

CSharp-Real-Time MSDOS 

P0RTABLECtoPC.Mac.il Many 
SOFT Horizons - Blocks I PCDOS 
SCREEN: CURSES by Lattice PCDOS 

CView - input, validate PCDOS 

MetaWINOOW-icons, clip PCDOS 

PANEL - many lang. term MSDOS 

ProScreen - windows, source PCDOS 
Windows for C MSDOS 


219 

125 

139 

215 

369 

369 

229 

465 

225 

129 

159 

600 

125 

139 

125 

195 

139 

249 

175 


Call for a catalog, literature, and solid value 

800 - 421-8006 

THE PROGRAMMER’S SHOP ”* 

128-1 Rockland Street. Hanover. MA 02339 
Visa Mass 800-442-8070 or 617-826-7531 MasterCard 8517 


FORTRAN 


MS FORTRAN-86-Impr 
DR Fortran-86-tuir77' 
PofyFORTRAN-XREF.Xtract 


OUR 

RUNS ON PRICE 
MSDOS S 239 
8086 249 
PCDOS 165 


1 OTHERPRODUCTSH 


Assemblers Tools-DRI 

8086 

159 

Atron Debugger for Lattice 

PCDOS 

395 

cEnglish-dBase to C 

MSDOS 

750 

C Helper: DIFF, xref. more 

8680 

135 

CODESMITH-86-debug 

PCDOS 

1 9 

MacASM-full, fast, tools 

MAC 

115 

MBP Cobol-86-fast 

8086 

885 

Modula 2 for MAC. 

PCDOS 

90 

Micro: SubMATH-FORTRAN full 

86 80 

250 

Microsoft MASM-86 

MSDOS 

125 

MSD Debugger 

PCDOS 

119 

Muftilink - Multitasking 

PCDOS 

265 

PC FORTH -well liked 

MSDOS 

219 

PFIX-86 Debugger 

MSDOS 

169 

PL 1-86 

8086 

495 

Polylibrarian - thorough 

MSDOS 

95 

PolyMAKE 

PCDOS 

95 

PROFILER by DWB - flexible 

MSDOS 

109 

Prolog-86-Learn. Experiment 

MSDOS 

125 

SYMD debugger-symbols 

PCDOS 

119 

TRACE86 debugger ASM 

MSDOS 

115 


Note All prices subiect to change without notice 
Mention this ad Some prices are specials 
Ask about COO and POs. All formats available 
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TECH' 


JOHNnGUERAS 


Saving Space in Turbo 

The use of .CHN files to compile programs in Turbo Pascal 
can save disk space and create user friendly programs. 



T urbo Pascal includes a compiler option, accessible from 
the main Turbo system menu, that permits generation of 
compiled code in three different modes: (1) in memory, (2) 
as a .COM disk file, and (3) as a .CHN disk file. The first 
option allows a program to be run immediately after it is 
compiled. The second allows a program to be run directly 
from disk simply by typing its name at the DOS prompt. The 
third option is used to chain from one program to another. A 
simple application of chained files in Turbo Pascal can save 
substantial disk space and increase flexibility. 

The program shown below, called Run, drives a pseudo- 
operating system. It issues a prompt, “Run which program?” 
in order to get a file name, and then chains to the selected 
file by means of the final Chain command. Program Run is 
compiled to disk as a .COM file under the name R. Therefore, 
typing the letter R (either upper- or lowercase) at the DOS 
prompt executes the program Run, which issues the prompt, 
obtains user input, and then runs the selected module. The 
module must be present on the disk as a .CHN file. The only 
operational difference between this system and the usual 
mode of running .COM files is the required typing ofas an 
intermediate step in accessing a program. 

At first glance, this procedure seems merely to have in¬ 
troduced a small inconvenience. The benefit to be derived 
however, is a large increase in free disk space. 

Each .COM file carries with it the Turbo Pascal runtime 
library, which contains slightly more than 10KB of machine 
code. If 10 .COM files are on the disk, 90KB of disk space 
will be devoted just to replication of the runtime library. 

.CHN files, on the other hand, do not carry any Pascal library; 
they consist of program machine code only. However, the 
Pascal library must be available at least once. For this reason, 
the R module is a .COM file; it carries the runtime library, 
which is subsequently passed to any .CHN file that is accessed 
by the Chain command in the Program Run. This is the only 
copy of the Pascal library that appears on the disk; all the rest 
of the programs, which are .CHN modules, use this one copy. 
Not only is disk space released, allowing more files to be 
stored, but the smaller .CHN files also load faster. 

The use of the driver program Run (as its disk image, 
R.COM) introduces some opportunities for writing user- 



friendly operating systems. For example, the driver program 
Run could be told to display all of the .CHN modules as a re¬ 
minder to the user before issuing its prompt for module se¬ 
lection. In a chemical information system, I introduced a 
.CHN module, called CHEMFELE, that generates a menu from 
which any other program in the system can be selected—^for 
example, SEARCH or DISPLAY. However, since SEARCH and 
DISPLAY are themselves .CHN files, they also can be accessed 
from the R command. Consequently, any module in the sys¬ 
tem can be accessed directly from the Run driver, or alter¬ 
nately can be obtained through the CHEMFILE menu. This 
has the advantage that novice users may approach the system 
through a menu, while experienced users for whom the 
menu is a nuisance may run modules directly. 

Variables can be shared between the current program 
and .CHN files in two ways: by declaring shared global vari¬ 
ables or by using absolute address variables. Shared global 
variables must be the first ones declared and must be listed 
in the same order in both programs. An absolute address 
variable is declared to reside at a specific memory address by 
using the reserved word absolute, followed by an integer 
address. For example, the declaration 

DTA : Byte absolute $80 

assigns the variable DTA to address 80H relative to the begin¬ 
ning of the program. 

When .COM files are compiled in Turbo, the user may 
optionally indicate the amount of space required by program 
code and data, using the options command O for allocating 
code space and D for allocating data space. The module 
R.COM must have these parameters established for the largest 
.CHN module to which Run will chain, or the user will get a 
runtime error or aborted execution when R.COM attempts to 
call a chained program. The required size parameters are ob¬ 
tained from an ordinary compile to memory of the largest 
module, noting the reported parameters for code and data 
that are displayed when compilation is complete. l'>"—I 


John Figueras is an assistant p)rofessor at the State University of New 
York at Geneseo in the computer science department. He retired after 
spending 20 years as a programmer at Eastman Kodak. 


DiskFile : file; 
begin 

ClrScr; 

write ('Run which program? '); 
readlnCFileName); 

assign(DiskFile, Filename + '.CHN'); 
chainCDiskFile) 

end. 
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TECH 


TED MIRECKI 


NOTEBOOK 



Keyboard Scan Codes 

Identifying the scan codes for the PC keyboard is important for 
implementing a customized keyboard translation routine. 


T he IBM PC’s keyboard is wonderfully flexible. None of the 
keys is hard-wired to send the code of the character or 
function imprinted on them—instead, each sends a scan code 
to indicate the position of that key. The meaning of each key 
is completely controlled by software. 

Knowing the values of the scan codes is important for 
implementing a customized keyboard translation routine, say 
for a keyboard macro processor or for a word processor that 
needs to respond to cursor keys. Although the IBM Technical 
Reference includes a list of scan codes, it is incomplete. For 
example, the manual does not provide any codes for the Alt 
and numeric keypad combinations. 

The KEYSCAN program, below, takes a keystroke as in¬ 
put and produces a four-character display of the form XXYY, 
where XX is the hex representation of the scan code, and YY 
is the ASCII code. The program is terminated by pressing 
Ctrl-Break (the scan code for which is 0000). 

The main routine performs an INT 16H, which is a call 
to the routine that waits for keyboard input and translates 
scan codes to ASCII codes. Upon return, the two codes are 
converted to four hex characters, each in the range 0 through 


LISTING: KEYSCAN.ASM 

COMMENT '• Routine KEYSCAN returns scan code and ASCII code 


(if any) for each keystroke, until Ctrl-Brk. 


Author: 

ASMUTIL 

KEYSCAN 

Ted Mirecki June 1984 

SEGMENT BYTE PUBLIC 'CODE' 

ASSUME CS:ASMUTIL, DS:ASMUTIL 

ORG 100H 

PROC 


JMP 

SHORT PASTDATA 


KEYCOOE 

DB 

?,?,?,?,0OH,0AH,'$' 


MSG 

OB 

•Strike any key, Ctrl 

-Break to exit',OOH,OAH 


DB 



PASTDATA: 

MOV 

OX,OFFSET MSG ;ISSUE 

: SIGN-ON MESSAGE 


MOV 

AH,9 



INT 

21H 


GETKB: 

SUB 

AX, AX 

READ THE KEYBOARD 


INT 

16H 

WAIT FOR KEYSTROKE 


MOV 

01,OFFSET KEYCOOE ; 

POINT TO CHAR AREA 


CALL 

AX2HEX 



MOV 

OX,OFFSET KEYCOOE ; 

DISPLAY HEX CHARACTERS 


MOV 

AH,9 



INT 

21H 



JMP 

GETKB 

GO GET NEXT KEYSTROKE 

KEYSCAN 

ENDP 



ASMUTIL 

ENOS 




COMMENT •• Routine AX2KEX converts value in AX to 4 hex chars. 
Author: Ted Mirecki January 1984 

INPUT: Value to be converted in AX. 


F. The characters are displayed with a DOS call, and KEY- 
S(ZAN loops back for the next keystroke. Note that no test is 
needed for the Ctrl-Break combination, because DOS can 
handle this automatically. The keyboard input routine, upon 
detecting the Ctrl-Break combination, posts a break flag and 
returns to the caller, passing zeroes for both scan code and 
ASCII code. It is then up to the calling routine to process the 
break request. KEYSCAN simply ignores it, converts the ze¬ 
roes to characters, and calls the DOS display function. The 
break flag is tested by the DOS screen output routine, and 
the program is terminated if the flag is on. 

To tr\^ out KEYSCAN, create the source hie with a pro¬ 
gram editor or word processor, assemble it with MASM, and 
create an .EXE file with the LINK program. Ignore the “Miss¬ 
ing stack segment” message from LINK and convert the .EXE 
file to .COM format with EXE2BIN before running it. Instruc¬ 
tions for doing this are provided in the DOS manual. Imii™ 


Ted Mirecki has a niaster's degree in computer science and 20 yeats 
of experience in information processing. He is a coiporate planner 
and is responsible for developing decision support systems. 


ES:DI points to buffer to receive characters 
(Length 4 bytes). 

OUTPUT: 4 hex characters (0 - F) in output buffer. 

DI points 1 byte past last character. 

AX destroyed, other regs unchanged. 


ASMUTIL 

SEGMENT 

BYTE PUBLIC • 

CODE' 


ASSUME 

CS:ASMUTIL 


AX2HEX 

PROC 

NEAR 



PUBLIC 

AX2HEX 



CLD 


;G0 FORWARD THRU STRINGS 


PUSH 

BX 

;SAVE RESGISTERS 


PUSH 

CX 



PUSH 

DX 



MOV 

BX,OFFSET HEX 

;POINT TO HEX DIGIT CHARS 


MOV 

CX,4 

;WILL HANDLE 4 NIBBLES 

NEXTNIBL: 

ROL 

AX,1 

;HI-ORDER NIBBLE TO 


ROL 

AX,1 

;L0-ORDER OF AX 


ROL 

AX,1 



ROL 

AX,1 



MOV 

DX,AX 

;SAVE IT IN DX 


AND 

AL,0FH 

;ISOLATE LOW-ORDER NIBBLE 


XLAT 

CS:HEX 

/TRANSLATE TO HEX DIGIT 


STOSB 


/PUT HEX DIGIT INTO OUTPUT 


MOV 

AX,DX 

/RECOVER AX VALUE 


LOOP 

NEXTNIBL 

/REPEAT FOR 4 NIBBLES 


POP 

OX 

/RESTORE REGS & EXIT 


POP 

CX 



POP 

BX 



RET 



AX2HEX 

ENDP 



HEX 

OB 

■0123456789ABCDEF' 

ASMUTIL 

ENDS 




END 

KEYSCAN 
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Potent Pascal* 


Microsoft® Pascal may be the 
most powerful software develops 
ment environment available for 
the MS™ DOS system. It com¬ 
bines the programming advan¬ 
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver¬ 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

MICROSOFT. 

The High Performance Software 1103.1111^ pOUlt 

arithmetic. Numeric operations 
take advantage of the 8087. Or 
automatic software emulation is 


provided if the coprocessor is not 
installed. 

Support for long heap alloca¬ 
tion and separate module compi¬ 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter¬ 
face makes it easy to combine 
Microsoft FORTRAN or assem¬ 
bly language subroutines. 

Call 800-426-9400 to order 
the potent Pascal* $300? 

In Washington State, call 206- 
828-8088. Ask for operator 05, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 



*Price exclusive of handling and Washington State sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 


TECH 

J. EDWARD VOLKSTORF 

NOTEBOOK 

FIELDing with BASIC 

BASIC’s FIELD statement has a few 
. not-so-ohvious uses. 


T he FIELD statement in BASIC assigns one or more string 
variable names to the input/output buffer associated with 
a file opened for random disk I/O. This statement can be put 
to use in ways that are not immediately obvious. 

Listing 1 (below) creates MYFILE.DAT for random I/O 
with each record defined as 90 characters. A single record is 
set in the file. With the FIELD statement, the user easily can 
define certain portions of that record. 

Multiple FIELD statements are coded in lines 110 
through 130, defining the whole record, separate fields, and 
portions of a field. The variable REC.DAT$ is the whole re¬ 
cord; NA$, ADI, and CS$ define name, address, and city/state/ 
zip-code fields within the record. 

The last field is further redefined in line 130 to allow ac¬ 
cessing its individual elements: the city name, state name, and 
zip code. This is done by using a dummy (filler) field for the 
first 60 characters of the record. The key point to remember 
about the FIELD statement is that each time it is used it maps 
the disk buffer from the very beginning into the string vari¬ 
ables that are used in the statement. 

Redefinitions allow the user to access a field such as 
CSI, which consists of the last 30 characters in the record, 
symbolically instead of using MID$(REC.DAT,6l,30). Further¬ 
more, a new record can be cleared entirely to blanks as was 
done in line 135 of listing 1. 

A dummy field, as shown in listing 1, can be used to 
map the disk buffer into a string array. If the user wanted to 
process each character in the above example, he could use 


LISTING 1: fieldsi.bas 

100 OPEN ''MYFILE.DAT'' AS #1 LEN=90 

' a random I/O file 

105 DIM REC.CHAR$(90) 

' array for characters 

110 FIELD 1. 90 AS REC.OATS 

' define entire record 

120 FIELD 1, 30 AS NAS, 


30 AS AOS, 30 AS CSS 

' plus its fields 

130 FIELD 1, 60 AS DUMS, 23 AS CS, 


2 AS SS, 5 AS ZS 

' and sub-fields 

135 LSET REC.DATS=SPACES(90) 

' blank out record 

UO LSET NAS="J Smith" 


145 LSET A0S=«123 A St." 

' set some fields 

150 LSET CS="Baltimore" 


153 LSET SS="MD" 


155 LSET ZS="23456" 

' and sub-fields 

160 PUT 1,1 

' save this record 

170 GET 1,1 

' retrieve it 

200 FOR 1=1 TO 90 

' loop to define 

210 FIELD 1, (1-1) AS DUMMYS, 


1 AS REC.CHARS(I) 

' each character in record 

220 NEXT I 

' end of define loop 

230 PRINT CSS 

' here are 4 

240 PRINT CS;SS;ZS 

‘ ways to do 

250 PRINT HIDS(REC.DATS,61,30) 

' the very 


the FIELD statement with an array that has been dimensioned 
to 90 elements. Lines 200 to 220 illustrate how this is done. 

Subsequent statements using REC.CflAR$(K) now access 
the Kth character from the disk buffer for the last record that 
was read or written (from the last GET or PUT to this file) as 
shown in line 270 of listing 1. 

This procedure can also be used to create a table of bi- 
nar>^ coded numbers that might be stored as records in a ran¬ 
dom file. Each record in a file contains 32 single precision 
numbers. A single precision number consists of 4 bytes, so 
each record contains 4 * 32, or 128, bytes. Listing 2 creates 
such a file, mapping each number into the array SP.NUMl. 

The CVS flinction in line 230 converts the numbers from 
their internal binary format as stored in array SP.NUMI to dis- 
playable ASCII. Unfortunately, the LSET statement cannot set 
values back into the files buffer via the arrays in these exam¬ 
ples. For example, the following statement causes an error: 

LSET SP.NUM$(23) = MKS$(3.14159) 

A string variable must be used for the buffer inserting the val¬ 
ue in that string using concatenation or the LET MIDI func¬ 
tion. The updated copy is then used in an LSET statement to 
put it back in the file’s buffer. This is done using random 
numbers in lines 150 to 190 in listing 2. Iim—I 


J. Edward Volkstorf is a freelance writer and consultant specializing 
in educatiotial computing. He is the author of Graphics Program¬ 
ming on the IBM Personal Computer {Prentice-Hall, 1984). 


260 FOR 1=61 TO 90 • 

270 PRINT REC.CHARS(I); • 

same 

thing 

280 NEXT 

LISTING 2: fieldsz.bas 

100 DIM SP.NUMS(32) 

' define array 

110 OPEN "NUMBERS.DAT" AS #1 LEN=128 

115 FIELD 1, 128 AS NUMBRS 

120 FOR 1=1 TO 32 

' open file 

' define entire record 

130 FIELD 1, (1*4-4) AS DUMMYS, 

4 AS SP.NUMS(I) 

140 NEXT I 

' map into array 

150 TNS="" 

160 FOR 1=1 TO 32 

170 R=RND : PRINT R; 

' for temp number storage 

175 TNS=TNS+MKSS(R) 

180 NEXT 

190 LSET NUMBRS=TNS 

' pack RND into string 

' move to file buffer 

195 PUT 1,1 

200 GET 1,1 

210 PRINT : PRINT 

' save the record 

' and retrieve it 

220 FOR 1=1 TO 32 

230 PRINT CVS(SP.NUMS(I)); 

240 NEXT 

' for each number 
' re-print the RND values 
' end of loop 
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The new Microsoft® Macro 
Assembler package. A complete devel¬ 
opment environment that makes 
you a more productive programmer. 
Whether you’re using Macro Assembler 
or any Microsoft high level language. 

A common calling convention lets 
you easily call assembly language 
routines from any high level Microsoft 
language to add an extra burst of 
blinding speed. 

Better Debugging* 

The new Symbolic Debug Utility 
lets you stay close to the source. Now 
you can step through your assembled 
or compiled code by name rather than 
by address. Source level display for 
Microsoft Pascal, FORTRAN, and C 
allows you to view both your original 
source and the resulting code. 

And we stuffed our package with a 
full set of the most useful utilities 
around. So that you can link, maintain 
and organize your programs like 
never before. 

Who else but Microsoft could build 
so much into one package for $150? 

For the name of your nearest Micro¬ 
soft dealer call (800) 426-9400. In 


Washington State, Alaska, Hawaii 
and Canada, call (206) 828-8088. And 

if you’re already MICF^SOFT. 

using M.icrOSOrt The High Performance Software™ 

or IBM® Macro Assembler, ask us how 
you can upgrade to the mightiest Macro 
of them all. 


Microsoft Macro Assembler Package: 

Macro Assembler 

♦For the 8086/8087/8088 and now the 186/286/287. 

♦ Define macros. 

♦ Conditional Assembly. 

♦ Case sensitivity for symbols. 

New Interactive Symbolic Debug Utility 

♦ Controlled testing environment for debugging. 

♦Source line display of Microsoft FORTRAN, Pascal and 
C Programs. 

♦ Set breakpoints on line numbers and symbols. 

♦ Single step to follow program execution. 

♦ Disassemble object code. 

♦ Display values. 

♦ Make minor changes without reassembling. 

New Program Maintenance Utility 

♦ Rebuilds your applications after your source files have 
been changed. 

♦ Similar to UNIX™ Make utility. 

Library Manager 

♦Create, organize and maintain your object module 
libraries created with Microsoft Languages. 

♦ Set page size (default of 16 bytes). 

Object Code Linker 

♦ Simple overlaying linker combines relocatable object , 
modules created using Microsoft Languages into a single 
program. 

♦ Load Map generation. 

♦ Specify from 1 to 1024 segments. 

Cross Reference Utility for the Macro Assembler 

♦ Creates a cross-reference listing of the definitions and 
locations of all symbols used in an assembly language 
program. 



Microsoft is a registered trademark and The High 
Performance Software is a trademark of Microsoft 
Corporation. IBM is a registered trademark of 
International Business Machines. UNIX is a trademark 
of Bell Laboratories. 



Go ahead . . . 



You've made 

★ CONROY-LAPOINTE 

The World's Largest Computer 

Mail-Order Firm! 


★ cash discount prices! 

★ no annual or membership fee. 



TAKE THE CREDIT! 


So now we bring 

you the convenience and 

preferred status of being one of 

OUR VERY OWN CHARGE CUSTOMERS! 


Initial minimum purchase 

is only $400. There's no minimum 

purchase amount once your account is open. 

As a CONROY-LAPOINTE 
★ charge customer, you'll benefit from 

the convenience of credit priviledges . . . 

• at cash discount prices! 

• with no annual or membership fee. 

• so you won't tie up personal or company cash. 

/ •so you won't tie up other credit lines. 


Send in the coupon 
★ for your application 


#T20 

ORDER NOW ( 800 ) 547-1289 
TELEX 910 380 3980 
ALL MAIL: 

12060 SW 6arden^{8C8. PoM. OR 97223 


DISKETTES 


★ CONROY-LAPOINTE'^ DISKETTES ★ 

We guarantee these top quality products with our name. 
5 YEAR LIMITED WARRANTY. Discounts on orders wb labels 
10 ea. DS/DD. (IBM, H/P) 48 Trk, W/FLIP BOX $ 15 

100 ea. DS/DD. (IBM. H/P) 48 Trk $ 119 

1000 ea. DS/DD. (IBM. HIP) 48 Trk $ 859 

CONROY-LAPOINTE"- IBMPRE-FORMATTED 

10 ea. DS/DD. 48 Trk W/FLIP BOX $ 19 

100 ea. DS/DD. 48 Trk $149 

1000 ea. DS/DD. 48 Trk $ 959 

DOUBLE-SIDED, DOUBLE DENSITY 
CDC, 10 ea, DS/DD. 40 Trk (IBM. H/P) S 75$ 23 
DYSAN, 10 ea. DS/DD. (IBM. H/P) S 69 $ 35 

MAXELL, 10 ea. DS/DD. MD2 (IBM) $ 75 $ 26 

VERBATIM, 10 ea. DS/DD. MD34 (IBM) S 84 $ 29 

HIGH DENSITY DISKETTES FOR IBM-AT 
MAXELL, 10 ea. DS/QD (IBM-AT) S 77 $ 49 

MEMOREX, 10 ea. DS/QD (IBM-AT) S 84 $ 54 

★ GENERIK DISKETTES ★ 

Top quality, w/jackets. no labels. Quantity discounts. 
90 day “No hassle, money back guarantee " 

100 ea. SS/DD. 35 Track (Apple, etc) $ 80 

100 ea. DS/DD. 48 Track. (IBM. H/P) $ 95 


MODEMS 


LIST CONROY 

ANCHOR, Signalman Mark XII (IBM) $ 399 $ 259 
HAYES, 2400B External Modem (IBM) $ 899 $ 699 
Smarlmodem 1200B (IBM) S 549 $ 389 

Smartcom II Software (IBM) S 149 $ 107 

Smarlmodem 1200 (AP or IBM) S 599 $ 429 
NOVATION, 

ACCESS 1-2-3 12008 Modem-t Crosstalk (I8M) $ 595 $ 369 
PROMETHEUS, 1200 Standalone Modem $ 495 $ 345 
ProModem 1200B (IBM) S 399 $ 289 

QUADRAM, Quadmodem. Internal (IBM) $ 595 $ 425 
Quadmodem, External, (IBM) $ 695 $ 495 


MONITORS 


AMDEK, Color 300 — Comp/Audio $ 349 $ 249 
Color 500-CompA/CR/RGB/Audio$ 525 $ 375 
Color 600 - HI Res/RGB/Audio $ 599 $ 449 
300A — 12" Amber S 199 $ 139 

300G. 12" Green $ 179 $ 129 

31OA, 12" Amber/Comp $ 230 $ 159 

PRINCETON, HX-12 - Hi Res/RGB $ 795 $ 495 
SR-12 - Hi Res/RGB $ 799 $ 599 

MAX-12 - Amber (monochrome) S 249 $ 199 
ZENITH, ZVM122 - 12" Amber $ 159 $ 95 

ZMV123 - 12" Green $ 149 $ 89 

ZMV124 & ZVM 135 20-30% OFF 


PRINTERS 


DOT MATRIX: 

LiST CONROY 

EPSON, RX / FX Series - In Stock CALL 

LX80 - 100 cps DQ/16 cps NLQ S 349 CALL 
JX80 - Color Printer. 160 cps. S 799 CALL 
LQ1500 - 200 cps DQ/67 cps LO $1395 CALL 
MANN.-TALLY, Spirtt-80 - 80 cps/80 col S 269 $ 219 
OKIDATA, Okimate20 - Color, Hi Res S 268 $ 208 

182 - 120 cps/80 col S 299 $ 239 

92 - 160 cps/80 col/para. $ 499 $ 399 

93 - 160 cps/136 col/para. $ 799 $ 639 

2410 Pacemark - 350 cps/para. $2995 $1975 

PANASONIC, P1090 - 80 cps/10" $ 349 $ 249 

P1092 - 180 cps/10" $ 599 $ 459 

QUADRAM, Quadjet—Inkjet Color $ 895 $ 395 
STAR MICRO, SG10 - 120 cps DQ/30 cps NLO $ 299 $ 249 
SG15 - 120 cps DO. 30 cps NLQ, 16K $ 499 $ 419 

SDIO - 160 cps DQ. 40 cps NLQ $ 449 $ 379 

SD15 - 160 cps DQ. 40 cps NLQ. 16K $ 599 $ 509 

SR10 - 200 cps DQ, 50 cps NLQ $ 649 $ 549 

SRI 5 - 200 cps DQ. 50 cps NLQ, 16K $ 799 $ 679 

LETTER-QUALITY: 

JUKI, 6300 - 40cps/para. $ 995 $ 795 

6100 - 18 cps/para/3 pitch $ 599 $ 439 

PANASONIC, P3151 - 22 cps/15’/^- $ 699 $ 549 
TOSHIBA, Prop, spacing & hi-res graphics; 

1351 - 192 cps DQ & 100 cps LQ $1895 $1375 

1340 - 144 cps DQ & 54 cps LQ $ 995 $ 659 

Bi-direction Tractor Feed $ 195 $ 175 


CABLES 


ARBO, IBM-PC to Modem Cable $ 29 $ 

IBM-PC to Para Printer Cable $ 60 $ 

CURTIS, Monitor Extension Cable (IBM) $ 50 $ 
3-9' Keyboard Extens. Cable (IBM) $ 40 $ 
RCA, Monitor Cable $ 15 $ 


ACCESSORIES 


CURTIS, Diamond, 6 outlets, switched $ 50 $ 


) $ 

$ 90 $ 
$ 60 $ 
$ 45 $ 
S 70 $ 
$ 100 $ 
) S 


Emerald , 6 outlets. 6' cord 
Ruby, 6 outlets, 6' cord, filter 
Sapphire. 3 outlets, w/filter 
EPD, Lemon, 6 outlets/wall 
Lime. 6 outlets/cord 
Orange, 6 outlets/cord 
Peach. 3 outlets/wall 
INNOVATIVE, Flip-n-File 50 (disk holder) $ 22 $ 15 

KENSINGTON, Masterpiece (IBM) $ 140 $ 99 
Printer Stand $ 30 $ 20 

NETWORK, Wiretree. 4 outlet, w/lilt & surge $ 70 $ 39 
Wiretree Plus $ 100 $ 59 

PERFECT DATA, Head Cleaning Kit $ 16 $ 12 

PROD TECH INTL, UninterruptaWe Power Supply 
200 Watts. PC200 for IBM-PC $ 359 $ 229 
300 Watts. XT300 for IBM-XT $ 499 $ 379 
800 Watts, AT800 for IBM-AT. 72 lbs. CALL 






















THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM 



; All Rights Reserved l984byConroy''LaPointe.lnc. 

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USEIV 

FOR YOUR IIM-PC, XT, AT or JR 


COMPUTER SYSTEMS OTHER HARDWARE OTHER HARDWARE 


— Call for Details — 

256K IIM - PC 


360K 

Disk Drives 
by CDC 



camPAa Portable. 

256K. 2 360K Disk Drives 


'TgMIZM 

^ Z150, 

256K, 2 320K Disk Drives. 

MS DOS 2 1.8088 Chip, 2 S/P 


LIST 

PRICE 

AST. 

SixPak Plus, 64K 

SixPak Plus. 256K. S/P/CC + S/W 
SixPak Plus, 384K. S/P/CC + S/W 
Game Port for SixPak 
Preview- Graphics Card w/para, 64K 
Advantage- Multif. Bd. for AT. 128K 
I/O Plus II. S/P/CC 
I/O Plus II. S/P/CC/G $ 265 

I/O Plus II. 2S/P/CC/G S 315 

Port Kits - ser. para, or game. ea. $ 50 
MonoGraphPlus- P/CC (for Lotus) $ 495 
COMX. NEW 



HARD DISKS & 
TAPE BACKUP 


KAMERMAN, Internal 10 meg kit $ 895 $ 749 
External 10 meg kit w/power $1295 $1049 
MF-10/10, H Disk, tape back, cent, power $2295 $1795 
MICRO SCIENCE, 10 meg w/controller $ 895 $ 689 
RANA, External 10 meg w/controller $1495 $1095 
Internal 10 meg w/controller $ 995 $ 689 

TALLGRASS, 25 meg disk. 55 meg tape, intf. $3660 $3160 


FLOPPY DISK DRIVES 


CDC, Limited 30 day warranty; Call for quantity prices 

Full Height $129 

Half Height $109 

MAYNARD, Controller Card w/para port $ 300 $ 185 
Controller Card w/serial port $ 310 $ 195 

Sandstar Cont Card (accepts 3 modules) $ 265 $ 205 
PERFECT DATA. Head Cleaning Kit $ 16$ 12 


EconoRAM™ Plus, 384k to i 

.5 I 

meg. 



board, S/P/CC/G Fastrak & Spooler 


$^b5 

EconoRAM-, full 384K board 

$ 

295 

$ 

195 

HAUPPAGE (HCW), 8087 Chip 

$ 

175 

$ 

129 

8087 Math Pak (Chip & softw.) 

$ 

295 

$ 

235 

HAYES. Mach II Joystick 

$ 

45 

$ 

29 

Mach III (PC or Jr.) 

$ 

55 

$ 

35 

HERCULES, Color Card w/para. 

$ 

245 

$ 

169 

Mono Graphics Card 

$ 

499 

$ 

329 

KENSINGTON, Masterpiece'* 

$ 

140 

$ 

99 

PC Saver™ Line Cord w/Filter 

$ 

50 

$ 

35 

KEY TRONIC, KB5151. Std. Keyboard 

$ 

255 

$ 

195 

KOALA, Speed Key System 

$ 

too 

$ 

63 

Speed Key Tablet w/software 

$ 

200 

$ 

115 

Koala Pad w/PC Design 

$ 

150 

$ 

89 

MAYNARD, SAND STAR SERIES 





Multifunction (6) Card 

$ 

B9 

$ 

79 

Memory Card no RAM 

$ 

199 

$ 

139 

Memory Card 256K 

$ 

495 

$ 

395 

Floppy Cont. Card (accepts 3 modules) 

$ 

265 

$ 

205 

Hard Disk l/F Module 

$ 

499 

$ 

399 

Hard Disk Cable 

$ 

30 

$ 

27 

Serial Port Module 

$ 

95 

$ 

79 

Para or Clock Cal. Module, ea. 

$ 

59 

$ 

49 

Game Adapter Module 

$ 

49 

$ 

43 

Memory Module. OK 

$ 

122 

$ 

99 

Memory Module 256K 

$ 

422 

$ 

357 


LIST CONROY 
PRICE PRICE 

MICROSOFT. Mouse (for PC) $ 195 $ 135 

Serial Mouse $ 195 $ 135 

MOUSE SYSTEMS. PC Mouse & Paint $ 295 $ 140 
PARADISE. Modular Graphics Card $ 395 $ 285 
Parallel or Serial Port, ea. $ 95 $ 65 

PERSYST, NEW 

PC/Mono Board, w/para port $ 250 $ 195 
PC/Color Graphics Bd w/light pen & l/F $ 244 $ 176 
BOB Board Color Adapter, hi res. $ 595 $ 465 
QUADRAM, 

Quadboard 64K. to 384 k. s/p/cc/g $245 

Quadboard. no RAM. expand to 384K $ 295 $ 225 
Quadboard 256K. to 384K. S/P/CC $ 395 $ 295 
Quadboard. 384K (full). S/P/CC/G $ 795 $ 495 
Quadboard II. no RAM, to 256K $ 295 $ 215 

Quadboard II. 64K, to 256K. 2S/CC $ 395 $ 265 
Quadboard II. 256K. 2S/CC $ 595 $ 395 

Quad 512 + 64K w/serial port $ 325 $ 245 
Quadcolor I, board. 4 colors $ 295 $ 195 

Upgrade Quadcolor I to II kit $ 275 $ 199 
Quadvue. board. Mono. S/P/CC $ 345 $ 269 
Quad 3278 $1195 $1050 

Quadnet VI $2295 $1545 

Quadnet IX $1995 $1745 

Ouadlink $ 495 $ 385 

Quadsprint $ 645 $ 495 

TG PRODUCTS, Joystick $ 45 $ 29 

WICO, Smartboard Keyboard $ 400 $ 279 


★ ★ FOR YOUR PC JR ★ ★ 


KEY TRONIC, KB5151 Jr. Keyboard $ 255 $ 195 
Numeric Keypad $ 100 $ 77 

KOALA, Touch Tablet for Jr. $ 125 $ 75 

MICROSOFT, Booster 128K w/Mouse $ 495 $ 339 
MOUSE SYSTEMS. Mouse (for Jr.) $ 195 $ 125 
QUADRAM, Expansion Chassis $ 695 $ 540 
Memory Expansion Board (128K, P/CC) $ 275 $ 215 
TECMAR, Jr. Captain $ 395 $ 325 


9 Each. 4256 chips 
150 ns 


$79 ea. 

10 or more ll/l) 



9 Each. 4164 chips 
90 Day Warranty by us 

$14 ea. 

10 or more 

★ ComX ★ 

Econo RAM Plus"’ 

$265 

384K Multifunction RAM Board 
expandable to 1.5 Megabyte 

Works like AST SixPakRus'“ with 
capacity for up to 1,5 meg. game pod. 
Fastrak'“ RAM Disk and Spooler Software 

EconoRAM^“384K 

Single Function Board 

$195 

With Fastrak'“ and Spooler. 

Fully Compatible. l Year Limited Warranty. 
Works on DOS 1.1.2.0 or 2.1 
Prices and availability subject to cfrange. Call. 


SOFTWARE FOR YOUR IBM PC, XT, AT or JR 


BUSINESS 


BUSINESS 


BUSINESS 


LIST CONROY 
PRICE PRICE 


ASHTON-TATE, Framework $ 

dBase III $ 

dBase II, (req. PC-DQS & 128K) $ 

ATI, Training Programs—Large Inventory $ 
BPI, General Acctg. AR. AP, or PR. ea. $ 
BRODERBUND, Bank St. Writer (PC or Jr.) $ 
CDEX, Training Programs-Large Inventory $ 
CONTINENTAL, Ultrafile (PC) $ 

Tax Advantage (PC or Jr.) $ 

Property Management (PC) $ 

DATA TRANS., Fontrix NEW $ 

DOW JONES, Investment Evaluator $ 
Market Manager Plus $ 

Market Analyzer or Market Microscope $ 
Spread Sheet Link $ 

FOX & GELLER, Quickcode III $ 
HARVARD, Total Project Manager $ 
HOWARDSOFT, Tax Preparer ’85 $ 

Kit for California $ 

HUMAN EDGE. Mind Prober (PC or Jr.) $ 
Sales Edge or Management Edge, ea. $ 
Negotiation Edge $ 

KENSINGTON, Easy Link Mail Manager $ 
LIFETREE, Volkswriter Deluxe $ 
LIVING VIDEOTEXT, Think Tank $ 
LOTUS, 1-2-3 $ 

Symphony $ 

MDBS, Knowledgeman $ 

MECA, Managing Your Money (PC) $ 
Managing Your Money Cartridge (Jr) $ 


695 $ 349 
695 $ 359 
495 $ 289 
75 $ 50 
595 $ 365 
80 $ 49 
70 $ 45 
195 $ 115 
70 $ 40 
495 $ 295 
125 $ 75 
149 $ 99 
249 $ 159 
349 $ 219 

249 $ 159 
295 $ 185 
495 $ 295 
295 $ 195 
125 $ 83 

50 $ 32 

250 $ 159 
295 $ 185 

95 $ 59 
295 $ 159 
195 $ 105 
495 $ 309 
695 $ 465 
500 $ 300 
195 $ 125 
199 $ 179 


MICROPRO, WordStar (PC) 

LIST 

PRICE 

$ 350 

(X)NR0Y 

PRICE 

$ 189 

WordStar (Jr) 

$ 

195 

$ 

115 

WordStar 2000 (copiable) 

$ 

495 

$ 

295 

WordStar 2000 Plus (copiable) 

$ 

595 

$ 

325 

WordStar Professional Plus 

$ 

695 

$ 

395 

WordStar ProfessionaJ, 4 Pak 

$ 

495 

$ 

265 

MailMerge, SpellStar or Starindex, ea. $ 

99 

$ 

54 

InfoStar Plus (+ Starburst) 

$ 

595 

$ 

315 

Correct Star 

$ 

145 

$ 

77 

MICRORIM, RBase Clout 

$ 

195 

$ 

139 

Extended Report Writer 

$ 

150 

$ 

95 

RBase Series 4000 (New Version) 

$ 

495 

$ 

259 

MICROSOFT, Spell 

$ 

50 

$ 

32 

Multiplan (PC or Jr) 

$ 

195 

$ 

125 

Chart or Project, each 

$ 

250 

$ 

159 

Word 

$ 

375 

$ 

235 

MONOGRAM, Dollars & $ense w/Forecast $ 

100 

$ 

99 

MULTIMATE, Mullimate Ver. 4.0 

$ 

495 

$ 

295 

PEACHTREE, Back to Basics GL 

$ 

395 

$ 

239 

Peach Pak (GL/AR/AP) 

$ 

395 

S 

225 

Peach Text 5000 

$ 

295 

$ 

179 

QUE, Using 1-2-3 

$ 

15 

$ 

12 

1-2-3 for Business 

$ 

15 

$ 

12 

Using Symphony 

$ 

20 

$ 

15 

SAMNA, Word Plus 

$ 

695 

$ 

439 

Word III 

$ 

550 

$ 

279 

SATELLITE, WordPerfect (PC) 

$ 

495 

$ 

335 

WordPerfect (Jr) 

$ 

69 

$ 

45 

SOFTW. ARTS, Spotlight 

$ 

150 

$ 

95 

TK Solver (specify DOS) 

$ 

399 

$ 

269 



LIST CONROY 1 


PRICE PRICE 

SOFTWARE PUBL. PFSrReport 

$ 125 $ 

79 

PFS:File 

$ 140 $ 

89 

PFS;Write 

$ 140 $ 

89 

PFS:Graph 

$ 140 $ 

89 

PFSiPlan 

$ 140 $ 

89 

PFS:Proof or PFSiAccess, each 

$ 95 $ 

59 

SORCIM, SuperCalc III 

$ 395 $ 245 1 

STONEWARE, Advanced DB Master 

$ 595 $ 375 1 

THORN EMI, Perfect Pak (Jr) (Write/Speil/Thesaurus) $ 139 $ 

891 

I WARNER, Desk Organizer (PC or Jr) $ 195 $ 125 | 

UTILITIES 

BORLAND, Sidekick or Toolbox, ea. 

$ 55 $ 

31 

Sidekick (Copiable) (PC or Jr) 

$ 85 $ 

50 

Turbo Pascal (PC or Jr) 

$ 70 $ 

39 

Super Keys 

$ 70 $ 

45 

3 Pak (Pascal. Turbo Tut. Toolbox) $ 105 $ 

65 

CENTRAL POINT, Copy II PC 

$ 40 $ 

23 

COMX, Fastrak-. RAM/Disk emulator & printer spooler. 


For any PC/DOS or RAM Card. Menu Driven $ 100 $ 

59 

DIGITAL RES., CP/M-86-(PC/XT) 

$ 100 $ 

64 

CBASICComDiler/CP/M-fl6orPCDOS eat S 600 S 

395 

DR LOGO-86 (C'P/M-86) 

$ 150 $ 

99 

FUNK SOFTWARE, Sideways 

$ 60 $ 

37 

IBM, BASIC Cartridge (Jr) 

$ 75 $ 

69 

HAYES, Smartcom II (Data Comm.) 

$ 149 $ 

99 

LIFEBOAT, Lattice C 

$ 500 $ 

250 

Dr. Halo 

$ 100 $ 

50 

MICROSOFT, Macro Assembler 

$ 150 $ 

99 

BASIC Compiler or C Compiler, ea $ 500 $ 

259 

Business BASIC Compiler 

$ 450 $ 

300 

COBOL Compiler 

$ 700 $ 

459 

FORTRAN Compiler 

$ 350 $ 

229 

PASCAL Compiler 

$ 300 $ 

199 


UTILITIES 


LIST CONROY 
PRICE PRICE 

MICROSTUF, Crosstalk XVI (PC or Jr) $ 195 $ 129 
MOUSE SYSTEMS, PC Paint $ 99 $ 69 

NORTON, Utilities (14 prgms) $ 100 $ 65 

ROSESOFT, Prokey $ 130 $ 79 

WESTERN UNION, Easy Link Mail Mngr$ 95$ 59 


HOME & EDUCATIONAL 


BPI, Personal Accounting $ 99 $ 63 

CONTINENTAL, Home Accountant (Jr) $ 75$ 59 
Home Accountant Plus (PC) $ 150 $ 90 

DOW JONES, Home Budget $ 139 $ 92 

KOALA, Graphics Exhibitor (Jr) $ 40 $ 25 
MONOGRAM, Dollars & Sense w/forecast $ 180 $ 99 
SCARBOROUGH, MasterType (PC or Jr) $ 40 $ 25 
Your Personal Net Worth $ 100 $ 63 

SIMON & SCHUSTER, Typing Tutor III $ 50 $ 33 

PLUS: BPI, CBS, COMPREHENSIVE, DAVIDSON, 
HARCOURT, PBL CORP. 


RECREATIONAL 


BLUECHIP, Millionaire, Barron, Tycoon, ea. $ 60 $ 39 

BRODERBUND, Large Inventory In Stock CALL 
ELECTRONIC ARTS, Large Inventory In Stock CALL 
HAYDEN, Sargon III (Chess) $ 50 $ 34 

INFOCON, Large Inventory In Stock CALL 

Hitchhiker's Guide $ 40 $ 25 

Zork I. II. or III. ea. $ 40 $ 25 

MICROSOFT, Flight Simulator (PC or Jr) $ 50 $ 33 
ORIGIN, Ultima III (PC or Jr) $ 60 S 39 

SIERRA/ON-LINE, Ultima II (PC or Jr.) $ 60 $ 40 
SPECTRUM HOLOBYTE, Gato $ 40 $ 25 
SPINNAKER, President’s Choice, Amazon 
Fahrenheit, Rendezvous, Dragon, each $ 40 $ 25 


CASH-n-CARRY COMPUTER STORES, INC. 

Retail Sales only. Store prices may vary. 

SAN FRANCISCO — 550 Washington Street (at Mont¬ 
gomery, opposite the Pyramid). Interstate 80, to Highway 
480; lake Washington Street Exit. CALL (415) 982-6212. 
PORTLAND. ORECfON — At Park 217. Tigard at intersec- 
iion of Highways 217 and 99W. CALL (503) 620-5595. 
SEATTLE, WASH. — 3540 128lh Ave. SE. Bellevue 98006. 
In Loehmann s Plaza near Facioria Square. SE of Highway 
405 & 90 and at SE .16lh and Richards. CALL 641-4736. 




OUR REFERENCES; 

We have been in computers and electronics 
since 1958, a computer dealer since 1978 and in 
computer mail order since 1980. Banks: 1st Inter¬ 
state Bank. (503) 643-4678. We belong to the 
Chamber of Commerce (503) 228-9411, and Direct 
Marketing Association; call Dun and Bradstreet 
if you are a subscriber. Recipient of OREGON 
BUSINESS MAGAZINE'S 1984 Enterprise Award. 



NO SALES TAX 


CALL 

(800) 547-1289 

In Oregon: (800) 451-5151 

Foreign i 
Portland 
Residents Call 

( 503 ) 620-9877 

QUESTIONS 
(503) 620-9878 
Weekdays Only 

ORDER DESK HOURS 
Mon-Fri 6am to 6pm (PST) 
Saturday 10am to 4pm (PST) 
(6 am here is 9 am in New York) 


CONROY- O 
, LAPOINTE ^ 
CREDIT CARD 

I Send me a ConroyLaPoinie 

1 credit application form so I 
can gel cash discount prices 
with credit card 

L convenience S400 
Minimum initial purchase 


CITY STATE ZIP 

MAIL TO: 12060 SW Garden Place. Portland, OR 97223 


nDnPDIKir^ IMPn a TETDAflC- ^2060 SW Garden Place, Portland, OR 97223 - Include telephone number. Check 

<X I dllVIOa your figures for Shipping, Insurance and Handling (SIH). All items usually in stock. NO C.O.D. 
Cashiers checks, money orders. Fortune 1000 checks and government checks honored immediately. Personal and other company checks-allow 20 days to clear. Prices relied 
3% cash & Conroy-LaPointe Credit Card discount, so ADD 3% to above prices for VISA/MasteiCard/American Express. Your cards NOT charged til we ship. Add SIH CHARGES; 
U.S. Mainland, 3% ($5 minimum) for standard UPS ground: UPS Blue, 6% ($10 min); for U.S. Postal APO or FPO or Alaska. 6% ($10 min). Canada, 12% ($15 min). Foreign 
orders except Canada, 18% ($25 min). Monitors by Postal or to foreign countries, 30% ($50 min). Orders received with insufficient SIH will be refunded. All prices, availability 
and specifications subject to errors or change without notice, so call to verify. All goods are new, include warranty and are guaranteed to work. Due to our low prices and 
our assurance that you will get new, unused products-ALL SALES ARE FINAL. We do not guarantee compatibility. Call before returning goods for repair or replacement 
ORDER DESK H0URS-6AM to 6PM PST, Monday through Friday, Saturday 10 to 4. EconoRAM-, Fastrak', and Generik' are trademarks of ComX Corporation 
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THE UITIATE NETWORK SERVEli 



ThePCMS- 
enough mass storage for 
mainframes, but designed 
expressly for PC networks. 

Corporate data, applications 
software, and a complete back¬ 
up system...RACET brings it all 
together in the ultimate network 
server. The PCMS™ Personal 
Computer Mass Storage Sub¬ 
system. 

This fully integrated data storage 
system uses high capacity, com¬ 
mercial quality, high performance 
hard disk drives to provide the 
ultimate in mass storage for PC 
networks. The PCMS offers SMD 
performance in four powerful 
capacities—100,150, 240, and 411 
megabytes (formatted). And 
depending upon your application, 
its total storage capacity can be 
expanded to. exceed six gigabytes. 
Until now, performance like 
that was only available for main¬ 
frames! 


for the IBM PC™ 


Integrated software support 
for "plug in and run" 
simplicity. 


RACET... providing the 
ultimate server solution. 

From single unit PCs to full 



PCMS includes all the software 
support needed to be completely 
IBM PC/MSDOS™ compatible. 


FAULT TOLERANT SYSTEMS 
we can provide the PCMS spe¬ 
cifically for your application, 
including customized configura¬ 
tions. So you can depend on the 
field proven reliability of every 
system we build. Because they're 
designed to take over where the 
small home and hobby units fall 


What's more, it's fully compatible 
with 3-COM Ethernet™ and 
other popular networks. Which 
means a large number of users 
can have access to centralized 
resources and data. PCMS 
software features: 

• Public, private, and shared 
access. 

• Volume password protection 
for maximum security. 

• User changeable drive 
partitioning, with up to 800 
volumes per drive. 

• Extensive backup/restore 
software. 

• Complete diagnostics, with 
remote capability. 

High capacity streaming 
tape backup. 

Originally designed for mini 
and mainframe applications, the 
PCMS backup provides 150 MB 
per removable cartridge... 
enough for even the largest storage 
configurations. 


Let us answer your PC 
storage questions. 

Get the whole story on the PCMS 
today, from the data storage spe¬ 
cialists. Call or write RACET 
Computes, Ltd., 1855 W. Katella, 
Orange, California 92667; 

(714) 997-4950 TLX 701160 
(RACET UD). 


IBM and PC/DOS trademark of International Business Machines Corporation PCMS is a trademark of Racet Computes, Ltd. 
MS DOS is a trademark of Microsoft Corporation 3COM Ethernet is a trademark of 3 COM 


RACET 


CIRCLE NO. 204 ON READER SERVICE CARD 




























The Third Drive 

Adding another floppy disk drive to a 
system provi^s some hard disk 
advantages at a lower price. 


U sers who are still without a hard 
disk for one reason or another 
might want to consider adding a 
third or even a fourth floppy drive to 
their systems. To a certain degree, the 
additional disk will provide one of the 
advantages of a hard disk—permanent 
on-line program storage. If the system 
to be upgraded has an extra drive (even 
if it is an old, seemingly useless, single¬ 
sided drive), another drive can be add¬ 
ed inexpensively. If a drive must be 
purchased, many mail-order sources 
have them for less than $129. 

Why are three drives better than 
two? Because the third one can hold a 
disk permanently containing frequently 
used utility programs, making them al¬ 
ways instantly available. This cuts down 


dramatically on disk shuffling. The third 
drive, for example, could hold often- 
used DOS external commands, a full¬ 
screen editor, a printer-control pro¬ 
gram, BASIC, Prokey, a few help files, 
and other utilities. The PATH command 
(in DOS 2.0 and later) can be set to 
search the extra drive, so that typing the 
drive letter is not necessary to access 
the programs. 

Another nice feature of having 
three drives on a system is the insur¬ 
ance that it provides in case one of the 
drives should start performing abnor¬ 
mally—such as producing the “Abort, 
Retry, or Ignore” message a little too of¬ 
ten. If one drive goes down, tlien two 
others will still be usable while the 
third one is out being repaired. 



IU.USTRATION • ANDY LEVINE 











CfflABASE 

CARTRIDGE DMA MANAGEMENT GOMES OF AGE 


Today’s business microcomputers have generated an infor¬ 
mation explosion that today’s data storage devices-including 

the highly-touted, high- 
capacity Winchesters— 
have been ill-prepared 
to contain. 

With one notable excep¬ 
tion. The Bernoulli Box '" 
from IOMEGA. With its removable 10 megabyte cartridges and 
its proprietary flexible disk technology, The Bernoulli Box 
delivers unparalleled data base dynamics. 


But there is more. More performance and reliability. TVansfer 
rates and access times faster than most Winchesters. No 
head crashes ever. And cost per megabyte that Winchesters 
cannot touch. 

The Bernoulli Box’s cartridge capacity, portability, and absolute 
interchangeability give your business more options. You can 
easily build primary data bases. You can package individualized 
data bases, software and all—for payroll, accounting, marketing- 
in convenient, dedicated cartridges. You can secure them quickly 
and economically in backup. And you can pack all of the data 
into a briefcase, an interoffice envelope, or even a file drawer. 




IOMEGA Corporation 
1821 West 4000 South 
Roy, Utah 84067 
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And that, more and more, is what your business needs today. 
Not centralized, monolithic banks of information, but data 
bases defined by job function and software application. Data 
bases that give peoplethe versatility to work more productively 


The Bernoulli Box. For the IBM PC, XT, AT, most compatibles and 
the T1 Professional. For the dealer nearest you, call 
1-800-556-1234 ext. 215. In California call 
1-800^1-2345 ext. 215. 












TfflRD DRIVE 


Yet another reason for adding an 
external floppy drive is the noisiness of 
the system unit. Adding an external 
floppy drive to a hard-disk system 
makes it possible to shove the PC into a 
nearby closet or behind a partition, 
leaving only the keyboard, CRT, and ex¬ 
ternal floppy (all on extension cables) 
on the desk. With most files existing on 
the hard disk, the need for physical 
proximity to the system unit is greatly 
reduced. The XT-style, 135-watt power 
supply is a good deal noisier than the 
PC’s smaller 63.5-watt supply. Putting 
any distance at all between the work 
space and the 135-watt supply could 
spell the difference between mild irrita¬ 
tion and total distraction. 

If the PC’s power supply is used 
for the extra drive, the additional power 
required by another disk drive should 
not be a concern, because only one 
drive motor is on at any one time. 

When leaving a floppy permanently 
in the C: drive, it is probably a good 
idea to open the drive door each time 
the PC is turned off to relieve hub 
stress and head pressure on the disk 
and remove the heads from the disk 
surface. Some people say that powering 
a computer up or down with the drive 
heads in contact with a disk can ruin 
the disk. Others claim that built-in safe¬ 
guards within the drive mechanism pre¬ 
vent damage, and leaving drive doors 
closed during power up or down will 
have no effect. Although we have never 
had a disk damaged in this way, the is¬ 
sue is apparently still open. 

, All of the required circuitr}^ for two 
additional floppy-disk drives is already 
in place on the IBM disk adapter card. 
All that is necessan^ to add external disk 
drives is to follow the four steps ex¬ 
plained below. 

Setting up die system board. The first step 
is to take the cover off the PC and find 
the system board DIP-switch SWl near 
drive A: (see the Guide to Operations 
or the Technical Reference manuals). 

Set it as shown in figure 1. If the system 
has two drives, switch position 1 will al¬ 
ready be set correctly. 

Note that the setting is for the total 
number of floppy-disk drives, not RAM 
disks or hard disks. An exception to this 
is the AST RAM disk program (provided 
with all of the AST memory^ cards), 
which requires SWl to be set to include 
its RAM disk. Tiyang to use four floppies 
and the AST RAM disk can obviously 
cause a problem. In this case, the DOS 
2.0/2.1 RAM disk program should be 
used instead of the AST one. 

The DOS program is the “Sample 
Device Driver’’ listed in the DOS 2.0 
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TOURNEY TO THE 
PROMISED LAN 

DNA Networks^" will help get you there. 




DIVA 

Networks 


TM 


DNA is setting the standards in Local Area 
Networking (LAN). From Fortune 1000 to 
small businesses; to government agencies; 
and to classrooms—we’ve done it all. 

Check and compare these DNA features. 

You’ll be ready to take the journey soon. 

Value 

DNA is the most inexpensive LAN implemen¬ 
tation on the market today. The DNA master 
costs $695.00; including software; to support 
16 users. Additional station boards cost 
$395.00 each. Just 5 minutes are required to 
install each PC in the network. 

Transparency 

There are no new commands to learn; and no dedicated 
servers are required. The server PC runs like a normal PC. 

And the network? You won’t even know it’s there. 

Compatibility 

DNA runs on the IBM PC; XT; AT; PCjr and compatibles running 
PC-DOS/MS-DOS 2.0/3.0 as well as compatible peripherals. 

Enhanced Capabilities 

DNA software includes real file and record lock and semaphores; 
a five printer simultaneous print spooler; file spooling; passwords; 
message switching; and more. 

Performance 

DNA outperforms all LAN products that use native operating systems. 

With faster hardware; DNA will perform fasten too. You’ll find that DNA 
performs even better than networks that require special and expensive 
hardware and operating systems. DNA requires less than 4K RAM on 
each user station and only 75K RAM on the master. 

State-of-the-Art Solutions 

DNA offers a growing list of multi-user software packages; with easy con¬ 
versions for non-multi-users. Solutions include shared 3270 gateways; 
electronic mail; second generation educational systems; and floppyless 
terminal technology for the IBM PC; PCjr and many compatibles. 

Service and Support Network Development 

DNA carries an unconditional 1-year warranty with a $95.00 replacement Corporation 

fee thereafter; a program called TESTDNA that tests every chip on our PO Box 1785 

boards; and support that our customers call “unparalleled.” West Chester, PA 19380 
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THIRD DRIVE 


FIGURE 3j Y-cable for Drive Foivei' 



One Y-cable will be needed between the power supply cable and drive A: to bring 
power to the exterior of the PC system unit. 


FIGURE ^ External Drive Data Cable 



Conductors 10-16 must be separated from the cable as a group and given a twist 
before being inserted into the C: drive connector. 


manual in chapter 14 (pages 14-27 in 
the DOS 2.0 manual or pages 3-27 in 
the DOS 2.1 Technical Reference man¬ 
ual). In DOS 3.0, the program, called 
VDISK.SYS, is already on the DOS disk. 
If DOS 3.0 is not available and typing 
the program in from the DOS 2.0 man¬ 
ual looks unappealing, the program can 
also be found in various forms on many 


bulletin board systems or in many IBM 
PC user-group disk libraries. 

The DOS program is installed by 
including the line “DEVICE = prog 
name” in the CONFIG.SYS file on the 
boot-up disk; “prog name” is the name 
of the RAM disk program. If the system 
contains three floppy drives, the pro¬ 
gram will install as drive D: (with four. 


it will automatically become drive E;). 
Setting up the disk drive. On the circuit 
board on the top of the disk drive are 
two IC sockets. One contains a DIP 
shunt and the other has a terminator IC. 
Figure 2 is correct for the Tandon 
drives, CDC, and the Shugart half- 
heights; other drives may look slightly 
different but at least will have the sock¬ 
et terminator IC. If the drive has been 
used in a PC before, then the DIP shunt 
very likely has been set up correctly. 

The terminator IC in one of the 
sockets is usually light blue in color. If 
both a C: and a D: drive are being 
added, remove the terminator IC from 
the D: drive. Drive C: must have a ter¬ 
minator IC installed; drive D: must not. 

The DIP shunt should be config¬ 
ured so that all of its connections are 
open except for the connection be¬ 
tween pins 3 and 14 (pin 14 will be di¬ 
rectly across from pin 3—see figure 2). 
On the CDC drives, this is only a 14-pin 
socket, so the connection should be be¬ 
tween pins 3 and 12. Some drives are 
shipped with all shunt connections 
shorted—be sure to open all of them 
except the shunt connection between 
pins 3 and 14 (pins 3 and 12 on the 
CDC). The IBM-label CDC drives do not 
have the shunt socket—the connections 
normally routed to the shunt socket are 
hardwired. The Shugart drives have a 
different arrangement (see figure 2). 
Making the power cables. The connector 
that is used for supplying power to the 
disk drives is a 4-pin connector (see fig¬ 
ure 2 for location). The disk drive has 
the male end mounted on the PC 
board, and the female end is on the ca¬ 
ble. Therefore, to tap into this connec¬ 
tor to extend power to an external 
drive, a Y-cable, such as the one shown 
in figure 3, must be constructed or pur¬ 
chased. Note that IBM’s warranty will 
not cover any damages resulting from 
home-made cables. 

The connectors are assembled onto 
18-gauge wire (using smaller wire is 
not a good idea). One Y-cable will be 
needed between the power supply ca¬ 
ble and drive A: to bring power to the 
exterior of the PC system unit. A long 
cable with a male plug on one end and 
a female receptacle on the other may 
then be used to bring power over to 
the enclosure containing the external 
drives. If two external drives are to be 
powered, a second Y-connector may be 
used to supply power to both drives. 

The AMP stock number for a com¬ 
plete set of one male and one female 
drive power connector is 605773-1. 

A ready-made cable (called a drive 
power Y-connector cable) may be ob- 
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The New Aztec C 

Better Code With Less Effort 

The new 3.2 Version of Manx Aztec C86-c produces faster and smaller code with less 
effort than any C development system avail^le for PC-DOS and MS-DOS. 

'A compiler that has many strengths ... extensions seem to he quite valuable for serious work'' 
(Aztec C86 2.2 review in Computer Languages 2/85) 


Better Code ... 

Manx Aztec C86-c produces code that executes up to 
60 percent faster in up to 60 percent less space than code 
produced by other PC*DOS and MS-DOS compilers. In 
short, it generates the best code available. 

An extract from the C benchmark comparison in the 
January, 1985 issue of Computer Languages is repro¬ 
duced here. Aztec C86-c clearly generated the best code. 
Modifying the sieve benchmark to use register variables 
presents an even clearer picture. Aztec C86-c executes in 
6.51 seconds, Mark Williams executes in 7.56 seconds, 
and there is no improvement for Lattice and Computer 
Innovations Optimized C86. The Dhrystone benchmark 
results presented here are from a benchmark study con¬ 
ducted by MANX. The Dhrystone benchmark was pub¬ 
lished in the CACM (10/84 27:10 pl013) and converted by 
MANX from ADA to C. The Dh^tone benchmark was 
designed to produce a figure of merit for performance for 
systems software. For a full copy of the Manx Dhrystone 
and Whetstone benchmarks including timings for large 
memory models call Manx. 


- 

Execution 

Time 

Code 

Size 

Compile/ 
Link Time 

Sieve Benchmark 

Manx Aztec C86 2.2 

11 secs 

4,448 

64 secs 

Uttice 2.13 

11 secs 

21,902 

98 secs 

Mark Williams 2.0 

12 secs 

6,887 

79 secs 

Optimized C86 2.20G 

13 secs 

12,729 

111 secs 





Matrix Benchmark 

Manx Aztec C86 2.2 

16 secs 

7,804 

92 secs 

Lattice 2.13 

29 secs 

25,176 

163 secs 

Mark Williams 2.0 

29 secs 

10,847 

107 secs 

Optimized C86 2.20G 27 secs 

13,766 

134 secs 

Dhrystone Benchmark 

Manx Aztec C86 2.2 

36 secs 

5,680 

93 secs 

Lattice 2.14 

89 secs 

20,404 

117 secs 

Mark Williams 2.0 

56 secs 

12,980 

113 secs 

Optimized C86 2.20J 

53 secs 

11,009 

172 secs 


...with Less Effort 

At Manx, we understand the value of development 
tools, specialized features, professional documentation 
and technical support in making it easier for you to pro¬ 
duce quality software That’s why we bundle more than 
$1(X)0 worth of special features and tools with Manx 
Aztec C86-C, provide documentation that wins consis¬ 
tent praise for its clarity and completeness, and provide 
telephone access to experienced technical support for all 
Manx Aztec C products. 

The following are some of the more important compo¬ 
nents of the Manx Aztec C86 Software Development 
System. Notice that many of the features that are 
bundled with Manx Aztec C86-c such as the debugger, Z 
editor, macro assembler, library source code, and ROM 
support are extra cost items with other systems. 
Optimized C compiler Symbolic Debugger 

AS86 Macro Assembler C Utility Library 

LN86 Overlay Linker DOS Function Library 

Z (Vi) Source Editor-c 8087/80287 Sensing Lib 

ROM Support Package-c 80186/80286 Support 

Graphics Library INTEL HEX Utility-c 

CP/M-86 Library-c Librarian 

Screen Library Graphics Library 

Extensive UNIX Library Object File Utilities 

Library Source Code-c Mixed memory models-c 

Microsoft/Intel Object Option Lattk, Microsoft, and C1-C86 Interface 
Small and Large memory models Unitools (MAKE, DIFF and GREP)< 


Manx offers two commercial development systems, 
Aztec C86-C and Aztec C86-d. Items marked -c above are 
provided as special features of the Aztec C^c system. 
Other items are provided with both. 

Third party software can often greatly improve soft¬ 
ware qu^ity or significantly reduce software develop¬ 
ment time. Manx works with third party software de¬ 
velopers to assure the availability of a wide variety of high 
quality third party software For Aztec C. Third party soft¬ 
ware is available directly from Manx. Some of the better 
known software products available for Aztec C86 are: 
HALO C WINDOWS Amber Windows 

PHACT Sunscreen PLINK86 

CTREE PANEL FirstTime 

PRE-C Greentree C Util Lib 

Call Manx to order or for information on third party soft¬ 
ware. 

... and Portable, Tbo! 

Manx Aztec C is the most portable C development sys¬ 
tem available. Manx Aztec C is the only C development 
system available for all of the following: MS-DCS, PC- 
DOS, CP/M-86, Macintosh, CPM-80, Apple II, Radio 
Shack and Commodore. Manx Aztec C syntax and 
library routines conform as closely as possible to the let¬ 
ter and spirit of UNIX Version 7, System III and System 
V. Software created for one environment can be adapted 
to a host of others. 

... Cross Compilation Saves Time and 
Resources 

A comprehensive set of Cross compilers are available 
from Manx. Cross compilers allow development for a 
number of machines to be performed on a single faster 
host machine. Code is then downloaded and tested on 
the target machine. In some cases testing can also be 
done on the host machine. Using a PC or AT to produce 
and test ROM code is less expensive and more effective 
than specialized micro development systems. 

Tb target development for Pc5-DOS, MS-DOS, 
CP/M-86, or ROM based 8088/8086/80186/80286 sys¬ 
tems, Cross compilers are available from VAX/UNIX 
($2000), PDP-ll/UNIX ($1000), and the Apple Macintosh 
($750). 

A wide variety of PC-DOS, MS-DOS, and CP/M-86, 
based cross compiliers are available. The host system 
must be licensed for Aztec (386-c The following targets 
are available for $300 each: 

Macintosh Apple II CP/M-80 

TRS-80III/IV 6502/6510/6511 8080/Z80 

Call Manx for information on cross development to the 
68000, 65816, Amiga, C64, C128, CP/M-68K, VRTX, 
and others. 

For more information on XENIX, TOPVIEW and 
other specialized development, call Manx. 

30 Day Guarantee 

Any Manx Aztec C86-c or Manx Aztec C86-d development sys¬ 
tem can be returned within 30 days for a refund if it fails to meet 
your needs. Restrictions are that the original purchase must be 
directly from Manx, and shipped within the USA. Returned 
items must be received by Manx within 30 days. A small restock¬ 
ing fee may be required. 

Discounts 

There are special discounts available to professors, students, 
and consultants. A discount is also available on a “trade in" basis 
for users of Lattice C, CI-C86, Mark Williams C, Wizard C, Digi¬ 
tal Research C, and Microsoft C. Call Manx for details. 


Aztec C Software Development Systems 

Tb accommodate the widest possible audience of C 
users, Manx Aztec C is available in four configurations. 
Manx Aztec C86-C, Manx Aztec (^86-d, Manx Aztec 
(D86-P, and Manx Aztec C86-a. 


Aztec C86-C (Commercial System) $499 

This is the best C software development system avail¬ 
able for PC-DOS, MS-DOS, and CP/M-86. It is heavily 
bundled with time saving development tools and special 
features (see list). Initial purchase entitles the licensed 
user to one year of computer tracked updates. After one 
year, the update service can be renewed on an annual 
basis for a modest fee. 


Aztec C86-d (Developer’s System) $299 

This system includes all of the major elements of the 
Manx Aztec C86 Software Development System. Includ¬ 
ing Optimized C compiler. Macro Assembler, Linker, 
Librarian, Source Editor, and Symbolic Debugger. For 
price, performance, and professional features it is far su¬ 
perior to competing systems with list prices that are 
much higher. Aztec C86-d can be upgraded to Manx 
Aztec C86-C by paying the difference in list price plus 
$ 10 . 

Aztec C86-P (Personal System) $199 

This system comes with a non-commercial license and 
can be upgraded. 


Aztec C86-a (Apprentice System) $99 

This system is designed to assist in learning the C 
language. 


How Become an Aztec C User 

Tb become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (800-TEC WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 0770L 

There is no charge for standard domestic delivery. One day and 
two day express delivery is available to most areas for a minimal 
fee. Outside the USA standard delivery is $20 additional and ex¬ 
press delivery is sent freight collect. Manx takes care of export 
documents and the like COD on export is available to some 
areas. 

How Tb Get More Information 

lb get more information on Manx Aztec C and related 
products call 1-800-221-0440 or write to Manx Software 
Systems, Box 55, Shrewsbury, NJ 07701. 


Distribution of Manx Aztec C 

In the USA, Manx Software Systems is the sole and exclusive 
distributor of Aztec C. Any telephone or mail order sales other 
than through Manx are unauthorized. Manx Aztec C is sold at 
some retail outlets under license to Manx. 


MANX 


To order or for information call: 


800 - 221-0440 

UNIX is a registered TM of AT&T Bell Laboratories, MS TM Microsoft, Inc., Halo TM Media Cybernetics, PANEL TM Roundhill Computer 
Systems Ltd., APPLE II and Macintosh TM Apple, Inc., TRS-80 TM Radio Shack, C64 TM Commodore Int., Plink 86, Pre-C TM Phoenix 
Software 
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TfflRD DRIVE 


tained for $8 from Floppy Disk Services. 
This company offers a great many add¬ 
on floppy-disk and hard-disk products 
(see the accompanying sidebar). 

The cable is constructed such that 
each of the pins on each connector is 
in parallel with the corresponding pin 
on the other connectors, as illustrated 
in figure 3. The connectors are keyed, 
so that the cable cannot be plugged in 
incorrectly; make sure, however, that 
the connections are made correctly 
when the cable is constructed—there 
are no provisions for improper connec¬ 
tions on the drives, and they will be 
damaged if the 5-volt pin is accidentally 
connected to the 12-volt source. 
Connecting the drive. The standard IBM 
disk controller is capable of controlling 
four floppy drives. The first two drives 
(A: and B.) are internal and are con¬ 
nected to the controller card by means 
of a 34-pin card edge connector on the 
front (as the card is mounted in the sys¬ 
tem unit) of the card. 

The second pair of drives is con¬ 
nected to the controller by means of 
the DB-37 female connector seen at the 
rear of the card. The easiest way to 
make a connection to the card is to use 
a DB-37 male connector that is de¬ 
signed to accept flat ribbon cable, such 
as the amphenol 841-17-DFCR-B37P. 

Because only 34 of the 37 pins are 
used (pins 1, 2, and 20 are not used), 

34 conductor ribbon cable will serve 
nicely to connect the drives. A cable 
such as 3M 3302, on which each con¬ 
ductor is shown in a different color, 
will help prevent mistakes in installing 
the connectors on the cable. 

In addition, one 34-pin flat-ribbon- 
cable-type card edge connector, such as 
a 3M 3463-001, will be needed for each 
drive that is to be connected. 

Construction of the drive-to-con- 
troller cable begins by cutting the end 
of the ribbon cable squarely off It 
should be cut with a sharp instrument 
(tinsnips work well) so that no “whis¬ 
kers” are pulled from the cut ends of 
the individual multistranded wires. Such 
“whiskers” can contact others pulled 
from adjacent wires and cause nearly 
invisible short circuits. Cutting the cable 
squarely will provide the best chance of 
getting a good connection when the 
DB-37 cable is attached. It is good in¬ 
surance at this point to put tape on the 
end of the ribbon cable in order to 
eliminate the possibility of the cable 
end shorting to the connector. 

If multicolored cable is used, the 
cable should be placed so that the 
brown conductor (#1) is to the right. 

1 The back piece of the DB-37 connector 


TABLE 1: Cable Connectiom 


CONTROLLER PIN 

CONNECTION CONNECTION 

TO D: TO C: SIGNAL 

1 

N.C. 

N.C. 

Unused 

2 

N.C. 

N.C. 

Unused 

3 

2 

2 

Unused 

4 

4 

4 

Unused 

5 

6 

6 

Unused 

6 

8 

8 

Index 

7 

10 

16 

C: Motor run 

8 

12 

14 

D: Select 

9 

14 

12 

C: Select 

10 

16 

10 

D: Motor run 

11 

18 

18 

Stepper direction 

12 

20 

20 

Stepper pulse 

13 

22 

22 

Write data 

14 

24 

24 

Write enable 

15 

26 

26 

Track 0 

16 

28 

28 

Write protect 

17 

30 

30 

Read data 

18 

32 

32 

Sel. head 1 

19 

34 

34 

Unused 

20 

N.C. 

N.C. 

Gnd (controller end) 

21-37 

All odd pins All odd pins Gnd (both ends) 


Disk-to-controller connections. Note that there is not merely an offset of 3 between 
the pin numbers for the drive and those for the controller 


goes on top of the cable so that the left 
edge of the cable is flush with the left 
edge of the back piece of the connec¬ 
tor—that, is, so that pins 1, 2, and 20 of 
the connector will not be connected to 
the cable. The connector then can be 
put on top of the cable and back piece, 
pressing firmly. They must be aligned. 

This t>pe of connector is designed 
to be assembled in a press, but it can 
be done with a hammer if a female 
connector of the same type is mated 
with the male and the connector rear 
section is gently tapped into place with 
a hammer. Tapping too hard can crack 
the connector. Insulation displacement 
connectors such as these can also be 
assembled in a large bench vise, with 
the vise acting as a press. 

To prepare the other end of the 
cable, place one of the card edge con¬ 
nectors on the cable about eight inches 
from the other end of the cable, making 
sure that pin 1 of the edge connector is 
connected to the same conductor of the 
cable as pin 21 of the DB-37 (if multi¬ 
colored cable is being used, this con¬ 
ductor will be brown). Remember, pins 
1, 2, and 20 of the DB-37 are not con¬ 
nected to anything. 

Press this connector firmly onto 
the cable, and use the hammer (gently) 
to tap the back section onto the con¬ 


nector. This will be the connector for 
the D: drive. If only one extra drive is 
being added, this connector will not be 
necessary, but it is recommended that 
enough cable be included at this time 
so that a fourth drive can be easily ad¬ 
ded in the future. The drive-to-control- 
ler cable is shown in figure 4 . 

To place the connector for the C: 
drive, carefully slice (with a razor 
blade) through the webbing between 
conductors 9 and 10 and again between 
conductors 16 and 17, at least three 
inches back from the end of the cable. 
The section of the cable between con¬ 
ductors 10 and 16 should be turned 
over so that conductor 10 is next to 17 
and conductor 16 is next to 9. This is 
done because IBM prefers to address 
the drives in software so that all drives 
are in the same hardware configuration, 
yet can be separately controlled. 

Now place the other connector on 
the end of the cable, again making sure 
that pin 1 on the connector goes to the 
conductor that is connected to pin 21 of 
the DB-37 connector, and press the 
back onto the connector. Use the ham¬ 
mer to tap on the back of the connec¬ 
tor; the cable is assembled. 

Like the power cable, this External 
Disk Drive Cable can be purchased al¬ 
ready assembled. 
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How to turn the PCs you have 
into the 3270 PCs you need. 


Simple. 

Just plug in the CXI 3270 PC connection. 

It’s an add-in board with software. And it can turn 
your IBM® PC, XTI AT or compatible into a full- 
fledged coaxial- or modem-attached 3270 PC. 

Just like that. 

So you can access and “window” up to 
five host applications at the same time. On the 
same screen. There’s also a 
window for running a PC DOS 
application. Which can be 
programmed to talk with any 
host session—or all five at 
once. Not to mention two electronic notepads. 

The coaxial connection attaches to a 3274 
cluster controller. While the modem connection 
lets you work remotely without the need 
for a controller. 

It gets better. 

Our 3270 PC connection lets you use 
inexpensive PC-attached printers in place of 



host-addressable IBM 3287s. And it can run 
all the software already written for the IBM PC. 

What’s more, international keyboard 

mapping and file transfer come 
standard. 

For those who don’t 
require full 3270 PC capability, 
we also offer the CXI 3278/79 
PLUS PC connection. It’s not your everyday 
3278/79 emulator. Rather, it lets you work with 
one host session, one PC program and two 
notepads—concurrently. 

So for more information about our line' 
of CONNECTWARE'” products, or for the name 
of your nearest distributor, call 800/221-6402. 

In California, call 415/424-0700. Or write CXI, Inc., 
3606 West Bayshore Road, Palo Alto, CA 94303. 
TELEX 821945. 

And find out how to 
turn the PCs you have into 
the 3270 PCs you need. 




CONNECTWARE is a trademark of CXI, Inc. IBM is a registered trademark of International Business Machines Corp. © 1985, CXI, Inc. 
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THIRD DRIVE 


The controller connection is made 
by insening the DB-37 male into the 
female DB-37 connector on the back of 
the controller card and connecting the 
card edge connectors to the drives. The 
connector on the end of the cable goes 
to the C: drive, and the one before the 
twist in the cable goes to the D: drive. 
The cables inside the PC have keys to 
prevent them from being put on the 
drives upside down; the cable just con¬ 
structed does not. 


The cables should be put on so 
that the even pins are on the top of the 
board on the drive, because all of the 
odd pins are grounded at both the 
drive and controller board. It should be 
pointed out, however, that there is not 
merely an offset of three between the 
pin numbers for the drive and those for 
the controller; instead, the connections 
are as shown in table 1. 

Installing a third drive is as simple 
as that. If desired, sturdy steel drive en¬ 


closures for one, two, or four half¬ 
height floppy drives, such as the Teac 
F’D55B, can be purchased from a num¬ 
ber of sources (see sidebar). Add-on 
external floppy disk drives do not have 
to look sloppy or cost a fortune. 


Jack Wright is involved in hardware and soft¬ 
ware development for RCA's David Sanioff 
Research Center. David Zarodnansky works 
in the hiformation Systems Planning and 
Computer Set'vices section at the center. 


DISK DRIVE SOURCES FOR DO-IT-YOURSELFERS 


For those willing to scour the maga¬ 
zines for sales and order products 
through the mail, raw materials are 
plentiful for PC disk-drive expansions 
of even' size and flavor. Shop care¬ 
fully, and consider group purchases: 
getting together with 20 other mem¬ 
bers of a user group will often shave 
another 10 to 15 percent off an al¬ 
ready discounted price. 

Prices for the slim, rugged, and 
power-efficient Teac FD55B half-height 
drive hover just above $100. (This 
drive costs $99 from PCs Limited, a 
company that also sells a 135-watt XT- 
stv'le power supply for $119.) And 
those 20MB internal hard drive sub¬ 
systems can be purchased for as little 
as $765 from Statewide Microelectron¬ 
ics; this company also sells a 10MB 
hard-disk system for $499. Streaming 
tape backup units of 10MB, which oc¬ 
cupy the same “form factor” as a half¬ 
height 5.25-inch disk drive (and con¬ 
nect to the floppy controller card), are 
available for $595 from PCs Limited. 

Floppy disk drives and 10MB or 
20MB hard-disk subsystems have be¬ 
come PC commodity items in recent 
months. They are not, however, the 
last word in external storage for the 
PC. Eight-inch floppy disk drive sub¬ 
systems are available from a number 
of vendors. Maynard Electronics offers 
a complete eight-inch drive subsystem, 
including DOS 2.x device drivers, 
case, power supply, controller, and ca¬ 
bles, for $1,295. Similar, if mcM'e ex¬ 
pensive, eight-inch systems are offered 
by Tecmar and Flagstaff Engineering. 
Maynard Electronics also manufactures 
a pigg\'back module for its SandStar 
series of controller boards, which al¬ 
low control of hard disks. If slots are 
at a premium, Maynard has a card that 
combines both floppy- and hard-disk 
controllers in a single slot. 

The last word in disk-drive con¬ 
trollers could well be Advance Logic 
Research’s Advance Floppy Controller, 


which controls 5-inch, 8-inch, and PC/ 
AT st\'le 1.2MB floppy drives. In addi¬ 
tion, it contains an AST-compatible 
clock/calendar, parallel port, and RS- 
232 serial port. The controller board 
is $199, and a 1.2MB floppy-disk drive 
from the same vendor is $250. Be¬ 
cause this board can handle even' 
floppy-disk format supported by any 
version of PC-DOS, it could be veiy 
handy for people or organizations 
(user groups, for example) who must 
juggle software libraries for diverse 
computer configurations. 

Floppy Disk Sei*vices has made a 
specialty of mass storage for the do-it- 
yourselfer. The company offers all 
manner of PC disk drives and com¬ 
plete disk systems, external hxed-drive 
systems, streaming tape, power sup¬ 
plies, cabinets, and cables. It is also 
one of the few mail-order houses that 
enthusiastically does custom work; the 
technicians there can assemble virtu¬ 
ally any desired floppy or hard disk 
system to order. 

Mail order is not the only way to 
hnd disk-drive components at a dis¬ 
count. Many of the companies men¬ 
tioned in this sidebar travel to peri¬ 
odic computer shows around the 
countiy, along with a horde of small 
firms that do business no other way. 
Keep an eye on local fairground and 
exhibition hall schedules. Also, attend 
“hamfests,” which originated as flea 
markets for used ham radio gear but 
are now dominated by discount and 
used computer merchants. Shopping 
this way often allows you to see a 
drive operate before you buy it— 
some vendors will hook a disk drive 
to cables brought through the rear of 
a PC and allow DOS to be booted up 
from the drive. 

Finally, for people who need to 
digest IBM format half-inch mag tape, 
there are outboard reel-to-reel tape 
drive systems from IBEX Computer 
Corporation. These systems generally 


communicate with the PC via RS-232 
ports, so they are not speedy—and, at 
$5,950 they could well cost more than 
the entire PC. But if you need one, 
you need one. And that’s what the 
add-on game is all about. 

—JEFF DUNTEMANN 

Advance Logic Research 
23532 El Toro Road, Unit 6 
El Toro, CA 92630 
714/380-7798 
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Elagstaff Et igineering 
P.O. Bax 1970 
Flagstaff, AZ 86002 
602/774-5188 
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Floppy Disk Services 
39 Everett Drive 
Imvrenceville, NJ 08648 
609/799-4440 ' 
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IBE.X Computer Corporation 
20741 Mar ilia Street 
Cbatsivortb, CA 91311 
818/709-8100 
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Maynard Electronics 
430 Senior an Blvd. 

Casselheny, EL 32707 
305/331-6402 
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PCs Limited 
7801 N. Izimar 
Austin, 'TX 78752 
512/452-0323 
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Stateu nde Microelectroi iics 
10 EcL^t 22nd Street 
Lombard, IL 60148 
312/932-0890 
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Tecmar 

6225 Cochran Road 
Cleveland, OH 44139 
216/349-0600 
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Help for people who 
have enough time to 
refill their cup while 
waiting for the answers 
to come up, but never 
enough time to finish 
their marketing report 
on Caffeine: The Fifth 
Major Food Group. 


• A Corporation. Intel^s Above Board, 8087 and 80287 are available for the IBM PC, PC AT and compatibles. Above is a trademark of Intel Corporation, 

s a registered Remark and Symphony is a trademark of Lotus Development Corporation. Framework is a trademark of Ashton-Thte. IBM PC is a restored trademark and 
emark of International Business Machines Corporation. ’Support for 1-2-3 be available in the fall of 1985. ••Framework support will be available in the third quarter of 1985. 


Help for people in 
column 217 with two 
more crucial columns 
left to fin and no 
available memory 


undng 

overachiever. 




Intel announces help for people 
like you: Above™ Board. It’s a new kind 
of memory board designed to meet 
the specification jointly developed 
by Intel and Lotus Development 
Corporation. And it can take you 
four megabytes beyond 640K when 
you need it most—working with 
Symphony™ release 1.1,1-2-3® release 
2* and Framework™** 

Above Board can do aU the things 
any other high-spirited memory 
board can do. But it can also help you 
avoid such unsavory things as cutting 
and pasting or such expensive 
things as converting up to a mini. 

You can also get an Intel coprocessor 
to give you the extra speed you 
need to keep up with all that new 
memory Intel 
has coproces¬ 
sors that will 
let your IBM 
PC® or PC AT™ 
run up to five 
times faster. 

Or more. (You 
might even 
get home in time to run the dog.) 

You can see and touch and buy 
these Intel products at your favorite 
computer store. Or call 800-538-3373 
to get the names of dealers near you. 

And to find out how to help your 
personal computer keep up with you. 

inter 


Help for people who tried 
to load their databases and 
heard an oink from some¬ 
where inside their computer. 


Help for people who can 
never leave work early 
enough to run the dog. 


Help for people who have 
to bi^ in something light 
to wile away the minutes 
while the spreadsheet 
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This is the first of three articles that mill 
Slavey current COBOL compilers for the 
IBM PC. The series begins with a review 
of two compilers: RMCOBOL from Ryan- 
McFarland and Realia COBOL 


TED MIRECKI 


COBOL 

Performs 


The complexities and capabilities 
of this old, but highly usable, language 
find many levels of implementation 
in the microcomputer world. 


ever, that COBOL is the most widely 
known and used language in comput¬ 
ing. One reason for this is that it does 
very well what it is supposed to do— 
and that is to process information in the 
real world, not teach the niceties of 
data structures and algorithms in the 
classroom. Its strengths lie in areas that 
are the most necessary to business com¬ 
puting: decimal arithmetic and high- 
level, record-oriented file operations. 

More recendy, interest in COBOL 
for the IBM PC family has surged; the 


microcomputer press is lull of an¬ 
nouncements and advertisements for 
new compilers from the software heavy¬ 
weights. The quantum leap in the pro¬ 
cessing capacity of desktop hardware 
now makes it possible to implement 
useful, large-scale compilers that can do 
justice to the full capabilities of this 
programming language. As mainframe 
jockeys begin to iise the equipment 
they once scorned as mere toys, they 
are porting to it the language with 
which they are most familiar, COBOL 




I n the past COBOL has been the re¬ 
cipient of some very bad press. The 
gurus of computer science heap 
invective on this “dinosaur of a lan¬ 
guage,’* even to the point of calling it a 
crime perpetrated on the students of 
programming. The faa remains, how- 
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This first installment in a series of 
reviews of COBOL compilers for the PC 
will consider Ryan-McFarland COBOL 
and Realia COBOL. The specific capabil¬ 
ities of these compilers can be appre¬ 
ciated only with a clear understanding 
of the scope of implementation that is 
possible in the language. 

Because of COBOL’s widespread 
acceptance in the business community, 
it was one of the first programming lan¬ 
guages to be standardized. The Ameri¬ 
can National Standards Institute (ANSI), 


a nongovernment organization (the 
same one that produced the ASCII 
code), developed the first standard in 
1968 and revised it in 1974. The ANSI 
X3.23-1974 COBOL Standard has gov¬ 
erned the language ever since. ANSI de¬ 
fined 12 functional modules or major 
features of the language, with two levels 
of implementation of each. (For a de¬ 
scription of the modules and a sum¬ 
mary of their capabilities at each level, 
see “The Twelve Functional Modules of 
ANS COBOL: How Four Major Com¬ 


pilers Comply,” Casey Pontius, PC Tech 
Journal, April 1984, p. 76). 

But ANSI has no policing powers, 
so the standard is purely advisory, and 
autliors of various compilers are free to 
follow it or disregard it in their imple¬ 
mentations as they see fit. Although 
most follow the standard, the choice of 
which modules to implement at which 
level still creates an overwhelming 
number of possible versions. 

Enter the federal government. To 
foster compatibility among the many 
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Ifs Easy With AST-5251/11:™ 

Fast Hookup, File Transfei' And Extra Capabilities 


standard ’Avinax Cable Support 
Makes Installation A Snap. 

AST-5251/11 and twinax connec¬ 
tion means easy, cost effective 
direct cable attachment of your PC 
to your IBM® System 34/36/38- 
no expensive communications 
adapter necessary Just plug our 
AST-5251/11 emulation board 
into your PC/AT/XT, portable or 
compatible and connect the 
twinax cable. With this complete 
hardware/software solution 
that's all it takes to use your PC 
just like a standard IBM 5251/11 
terminal. 

File Ijransfer Is Only The 
Beginning. Use your PC as always, 
and emulate a Model 11 terminal— 
with powerful extra capabilities— 
to access your host minicomputer. 
Then transfer files bi-directionally 
between your host and PC, in a 
ready-to-use format. 


Use Your Favorite PC Software. 

AST's file transfer support not 
only eliminates the burden and 
the errors of re-keying, it adds 
the ability to manipulate trans¬ 
ferred data using your favorite 
PC software packages, like Lotus 
1-2-3™ and WordStar.® And our 
Hot-Key support lets you conduct 
concurrent DOS and host ses¬ 
sions, while our applications 
program interface (API) makes 
integrating PC and host applica¬ 
tions simple. 

Even Greater Efficiency. 
AST-5251/11 also provides host- 
addressable 5256 printer emu¬ 
lation for your PC printer in a 
background mode. 

See your dealer today or call 
our Customer Information Center 
(714) 863-1333 for more infor¬ 
mation. AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714 
TWX: 753699ASTR UR. 


KEY FEATURES 

• Plugs into PC/XVAT and compatibles; 
connects to System 34136138 via ttvinax 
cable and supports cable thru. 

• Emulates 5251-115291, or5292 -1 display 
terminal. 

• Provides host-addressable 5256 printer 
support (background mode) on PC- 
attached printer. 

• Selectable DMA and HO interrupt 
channels. 

• Application program interface and 
bidirectional file transfer included. 

• Complete package includes hardware, 
software, twinax cable assembly, and com¬ 
prehensive user manuals. 

• Supports fixed or 
hard disk. 

• Hot-Key assist for con¬ 
current host and 
PC sessions. 


ABC 

RCSenACH INC. 


AST-5251/11 trademark of AST Research, Inc. IBM registered 
trademark of International Business Machines Corp. WordStar 
registered trademark of MicroPro International Corp. Lotus 
and 1-2-3 trademarks of Lotus Development Corp. 
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COBOL 


government agencies that use COBOL, 
the Department of Commerce issued 
Federal Information Processing Stan¬ 
dards (FIPS) Publication 21-1-1975, 
which established criteria for COBOL 
compilers that are acceptable for fed¬ 
eral use. The implementations allowed 
by the standard, from bare bones to su¬ 
per deluxe, are grouped into four lev¬ 
els-. low, low-intermediate, high-inter¬ 
mediate, and high. FIPS specifies the 
modules that must be implemented at 
each level and the ANSI level for each 
module. The Federal Compiler Testing 
Center of the General Service Adminis¬ 
tration (GSA) tests COBOL compilers 
for conformance to the appropriate 
standard level and assigns them to one 
of the four classification levels. 

Thus, there are two dimensions of 
implementation level: the ANSI level of 
each of the modules implemented in a 
compiler, and the federal certification 
level of the compiler as a whole. In 
these reviews, reference to levels by 
number will be to the ANSI level of a 
functional module; reference by adjec¬ 
tive will be to the federal level. 

The relationship between the mod¬ 
ules, the two ANSI levels, and the four 
federal levels is shown in table 1. No¬ 
tice that the steps between successive 
federal levels are quite large. FIPS stipu¬ 
lates that to attain a certain certification 
level, a compiler has to meet all the cri¬ 
teria for that level. If a compiler misses 
just one of the requirements, it is classi¬ 
fied at a lower level. For example, a 
compiler lacking the Sort-Merge feature 
is classified as low-intermediate, even if 
it implements all other modules at ANSI 
level 2. As a result, compilers at the 
same level often exhibit greater differ¬ 
ences than those certified at neighbor¬ 
ing levels; the Ryan-McFarland and 
Realia compilers are examples. 

One additional preface: COBOL has 
its own terminology, one that differs 
somewhat from other languages. For 
readers primarily experienced in other 
languages, it might be helpful to ex¬ 
plain two terms frequently used in dis¬ 
cussing COBOL programs: an identifier 
is the COBOL name for a program vari¬ 
able and a literal is a numeric or char¬ 
acter (string) constant. 

THE COMPILERS 

The first compiler considered in this 
evaluation is Ryan-McFarland COBOL 
version 2.OB. RMCOBOL is to COBOL 
on the IBM PC as dBASE ii is to data 
management. It has been ported to 
DOS from 8-bit CP/M systems and is 
available in versions that support a vari¬ 
ety of operating systems. This heritage 


TABLE 1: Federal Certification Criteria for COBOL Compilers 



LOW 

LEVEL 

LOW- 

INTERME¬ 

DIATE 

HIGH- 

INTERME¬ 

DIATE 

HIGH 

LEVEL 

NUCLEUS 

1 

1 

2 

2 

TABLE HANDLING 

1 

1 

2 

2 

SEQUENTIAL I/O 

1 

1 

2 

2 

REUHVEI/O 

- 

1 

2 

2 

INDEXED I/O 

- 


- 

2 

SORT-MERGE 

- 

- 

1 

2 

REPORT WRITER 

- 

- 

- 

- 

SEGMENTATION 

- 

1 

1 

2 

LIBRARY 


1 

1 

2 

DEBUG 

- 

1 

2 

2 

INTER-PROGRAM 

COMMUNICATION 


1 

2 

2 

COMMUNiaTIONS 

- 

- 

2 

2 


This table describes the relationship between the language’s modules, the two ANSI 
levels, and the four federal levels. The functional modules and their required ANSI 
implementation levels for each federal certification level are shown. 


brings with it, however, both good 
news and bad news. 

The bad news is that the compiler 
shows its age in not taking full advan¬ 
tage of the 16-bit machine: RMCOBOL is 
limited in memory utilization and lacks 
some of the more advanced COBOL 
features. Instead of native machine 
code, it generates an intermediate code 
that is interpreted by a runtime system. 

The good news is that RMCOBOL 
is well-known in the marketplace; many 
applications have been written in it and 
many potential users of applications al¬ 
ready have the runtime system. In addi¬ 
tion, a wealth of third-party enhance¬ 
ment products provide utility functions 
for RMCOBOL source files or data files 
produced by it. It also may be used as a 
cross compiler to produce output code 
for a different machine than the one 
running the compiler. 

RMCOBOL is formally certified by 
the GSA at the low-intermediate level, 
but has file I/O functions implemented 
at ANSI level 2. The package includes 
several utilities for system configuration, 
debugging, file maintenance, and cus¬ 
tomizing the compiler code with 
patches. The full compiler is $950; the 
runtime system only is $250. 

The second compiler, Realia 
COBOL version 1.2, although not feder¬ 
ally certified, falls into the low-interme¬ 
diate category because it does not im¬ 
plement Sort-Merge or Communica¬ 
tions. However, most of the features it 
does have are implemented at level 2. It 
is meant to be a micro version of IBM’s 


mainframe VS COBOL, probably the 
most widely known aiid used version 
of the language in the world. Realia’s 
product will compile most programs 
downloaded from a mainframe, or it 
may be used to develop programs for 
uploading; it produces native machine 
code in standard DOS object format for 
linking with the DOS link program. As¬ 
sembly and C language routines may be 
linked in. The compiler package, priced 
at $995, includes a source program edi¬ 
tor and source-oriented debugger. With 
Realia COBOL, there are no licensing 
fees on runtime applications. 

Producers of compiler manuals for 
languages that are standardized, 
whether by a de facto standard, such as 
Kernighan and Ritchie’s book for C {The 
C Programming Language, Prentice- 
Hall, 1978), or by a formal one such as 
ANSI COBOL, must make assumptions 
about the expertise of their intended 
audience. It is probably safe to assume 
that the majority of users of COBOL on 
the PC already know the language and 
therefore do not need a tutorial on pro¬ 
gramming or formatting and copying 
disks. For newcomers to the language, 
the shelves abound with books of that 
nature. However, since none of these 
has become a standard in the way the 
aforementioned text has, none is in¬ 
cluded with the compilers. 

For a user with the sufficient expe¬ 
rience or an adequate basic reference 
book, good compiler documentation 
consists of two major parts: first, an 
operating guide that describes installa- 
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>oy, are you in for a surprise. 
You know you need mass storage. 
And you know you need some 
kind of backup. 

But what you don’t know 
is that making a backup from 
your hard disk can take the 
patience of a saint. And tax the 
memory of an elephant. 

Unless, of course, you 
have aUttle TLC.The new 
'frimLine Combo from Corvus. 
You get mass storage (20 Mbytes). 
The incredible speed and effi¬ 
ciency of a hard disk. And an 
integral tape backup. 

But there the similarity 
between a Corvus and anything 
else ends. 

First of all,your TLC fits 
in beautifully. Between your IBM 
PC’s monitor and base. No bulky 
boxes. And no clumsy cables 
and wires to trip over. 

Next, you 
get the world’s 
easiest tape 


backup system. If you like using 
command lines, fine.The TLC will 
accommodate you. But if you’re 
more interested in simplicityjust 
use one of the TLC’s menus. 

And one of your fingers. 

You can back up the 
entire disk. All your data for the 
day. A group of selected files. 

Or just one single file. As a 
matter of fact, you can back up 
whatever you want. Which will 
save you quite a bit of time and 
aggravation. 


You’ll also find backed up 
files in seconds with the TLC’s 
Directory. No more searching an 
entire tape just to find one file. 

Finally, you’ll eryoy the 
backup speed of the TLC. 
There’s no formatting of blank 
tapes (which can save you about 
two hours). And no worry about 
losing data to bad sectors the 
format has called good. 

Scared? Don’t be. 

Just tape it easy. Check out the 
TYimLine Combo from Corvus. 

In addition to 
all the features, 
it’s one of the 
lowest-priced 
tape backup 
systems you 
can find. 

For more 
information and 
the name of your 
nearest Corvus 
TLC dealer, call (800-4- 
CORVUS). 




IBM is a registered trademark of International Business Machines. 
© 1985 Corvus Systems, Inc. 
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tion and operation of the compiler, 
how to run the revSulting programs, and 
how they interact with the operating 
system; second, a language reference 
manual that concisely defines the syntax 
of the language and how it adheres to 
or departs from the standard. 

The Realia documentation fails in 
this important respect. The manual, an 
81 ' 2 -by-ll-inch vinyl three-ring binder, 
contains a user manual—period. That’s 
right, no language reference. Instead, 
users are referred to IBM’s manual for 
mainframe VS COBOL, hardly the kind 
of documentation that is generally 
found on the shelf of the typical micro¬ 
computer user. The neighborhood IBM 
Product Center does not carr\' it, and 
only registered users of said mainframe 
compiler can buy one from their com¬ 
pany’s IBM representative. Realia sells 
this document for an additional $25, but 
it would seem that a compiler that costs 
$ 1,000 should include complete docu¬ 
mentation. As an operating guide, the 
manual is fairly good; the only obvious 
errors are in the section on the interac¬ 
tive debugger (described shortly). One 
final blow: no index is included. 

By comparison, the RMCOBOL doc¬ 
umentation is a model of completeness. 
The manual is a king-size version of 
standard IBM PC documentation: the 
same linen-covered binder in a slip 
case, measuring 81^2 by 11 inches. The 
book contains an operating guide and a 
language reference, along with sections 
on installation, utilities, and configuring 
the compiler to the user’s hardware. 

The text is typewritten, but easy to read. 
Only the language reference has an in¬ 
dex, even though the user’s guide could 
benefit from one; although it is not 
long, it is packed full of information 
with many cross-references. 

The language reference is orga¬ 
nized according to the structure of the 
language, not according to the func¬ 
tional modules defined by ANSI, as it is 
in the VS COBOL and many other 
COBOL language manuals. It includes 
chapters on Environment Division, Data 
Division, and Procedure Division, but 
none discusses Table Handling or In¬ 
dexed File I/O. Information about those 
and the other functional modules is in¬ 
cluded and treated as subsections in the 
chapter on Procedure Division. The op¬ 
erational statements of the language are 
arranged alphabetically within each divi¬ 
sion, not within each module. Whether 
this is a good arrangement or not is 
simply a matter of personal preference, 
and some users might prefer to have all 
Environment, Data, and Procedure 
Statements of one module (for exam¬ 


ple, Indexed File I/O) to be grouped to¬ 
gether. For the most part, the documen¬ 
tation is complete and accurate. Its one 
problem area, the description of the 
Segmentation feature, will be discussed 
later in this review. 

LEARNING THE ROPES 

A compiler’s ease of use depends on its 
installation procedures, the size of the 
compiler and associated files, and the 
procedures required to get through an 
edit-compile-link-test cycle. Other con¬ 
siderations are compatibility with hard¬ 
ware (fixed disks, RAM disks) and the 
operating system. 

Realia’s compiler comes on two 
double-sided disks. The compiler disk, 
believe it or not, is copy-protected: no 
back-ups and no spreading of the com- 

^he RMCOBOL documenta¬ 
tion is a model of complete¬ 
ness; the Realia documenta¬ 
tion, however, does not in¬ 
clude a language reference. 


piler’s files among floppy disks, RAM 
disks, or hard-disk subdirectories for 
the user’s convenience. However, the 
compiler can be installed on a hard 
disk and run without the original floppy 
in drive A:. One hard-disk copy is al¬ 
lowed at a time; an uninstall program is 
provided for moving to a different disk 
or for clearing the disk for a reinstalla¬ 
tion if the copy becomes damaged or is 
to be moved to a different subdirectoty^ 

For floppy disk users, however, the 
news is all bad. The protection scheme 
(Superlok) requires several dozen kilo¬ 
bytes of protected files, which increases 
the chances of taking a hit in an area 
that cannot be backed up. Even nonrun¬ 
ning back-up copies are not possible, 
and the first phase of the compiler can¬ 
not be loaded to a RAM disk (the other 
five phases can). As for a hard disk, the 
installation procedure makes one copy, 
with the original as the only back-up. 
That is woefully inadequate for a pro¬ 
gram that, through its extensive hooks 
to low-level operating system functions, 
has the potential to wreak havoc during 
the debugging process. Score one ver)’ 
black mark against Realia’s ease of use, 
(or lack thereoO- 

On a floppy-disk-based system, the 
Realia compiler and its overlays take up 


one (copy-protected) disk; DOS, the 
link librar\^ (103KB), source editor, 

DOS linker, and miscellaneous utilities 
take up most of a second. Source files 
must be relegated to a third. This is 
quite a bit of disk swapping to get 
through a test cycle, especially if data 
files must reside on yet a fourth disk. 
The user interface is similar to that of 
the IBM/Microsoft languages, except that 
the default is to generate the source 
listing file; the user must specifically 
rec]uest its suppression. Automating the 
compile and link under a batch file is a 
cumbersome method because of the 
multiple disks required. The batch file 
can be designed to prompt for the link 
disk at the proper time, but that still re¬ 
quires the user’s intervention in order 
to finish the process. 

Two source formats are acceptable 
to the Realia compiler. Standard ANSI 
format allows records of no longer than 
80 characters, with columns 1 through 6 
reserved for the usual (optional) line 
numbers. Realia format has records of 
as many as 74 characters in length, with 
no line numbers, and with column 1 
containing the indicator for comments 
and continuation lines. 

The Realia package includes a full¬ 
screen editor that is a stand-alone pro¬ 
gram, not integrated with the compiler 
or debugger. Primarily intended for 
editing COBOL programs, it is tailored 
to the line layout of both ANSI and 
Realia source formats and can convert 
between the two. It has a full comple¬ 
ment of the usual editing commands 
and is small (44KB including help 
screens) and very fast. With a color 
graphics adapter, it scrolls a full screen 
almost instantaneously, without generat¬ 
ing any video noise—snow—^which is 
quite an accomplishment. 

The RMCOBOL compiler comes on 
three single-sided disks that are not 
copy-protected. The programs are pre¬ 
configured for the IBM PC and DOS 
and work straight out of the box on a 
color graphics adapter or monochrome 
screen. A configuration utility is pro¬ 
vided for tailoring to other hardware, 
and test programs are included for test¬ 
ing all peripherals. The brief installation 
guide lists the contents of the three 
disks and specifies which files are re¬ 
quired for compiling, running, configur¬ 
ing, and other less frequently per¬ 
formed functions (a helpful detail). 

A working compiler system is 
amazingly small: the compiler, runtime 
system, a working subset of DOS, and a 
text editor (not included with the com¬ 
piler package) take up 180KB to 200KB, 
leaving plenty of room on a double- 
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Mark Williams knows that 
programmers are like everyone 
else: you tend to put your pants 
on one leg at a time. 

But you still have to get your 
programs up and running as fast 
as possible. With all the buttons 
buttoned and all the zippers 
zipped. 

That’s why we developed the 
C Programming System. So you 
don’t get caught with your pants 
down. 

To err is human-to debug, 
superhuman. _ 

Normally, nothing is more frus¬ 
trating for a programmer than 
the debugging process. You’ve 
spent months just getting the 
code written, but you know it’s 
going to take at least that much 
more time to get the program 
running right. 

That’s where our C Source 
Debugger (csd) can be a big help. 

cscf lets you debug like a 
human being-in C, not assem¬ 
bler-looking right at your code 
through the cstf window, an 
exclusive Mark Williams feature. 
You can set trace-points to stop 
program execution at particular 
program lines, trace and display 
the value of any C expression or 
variable, and much more. 


With cscf you can run the 
target program a line at a time, 
continue to the next tracepoint, 
or even restart the whole pro¬ 
gram right in the middle of 
debugging. Meanwhile, you’re 
squashing bugs as you find 
them. And your program will 
run without modification. 

Get a leg up on the 
competition. _ 

Every company says its compiler 
produces the fastest, densest 
code. But Mark Williams actually 
proves it. Take a look at the 
benchmark tests below and see 
if you don’t agree. 

Now imagine just how much 
more competitive this kind of 
performance could make your 
products. 

EXECUTION TIME (SECONDS) 


The C Programming System 
supports the complete C lan¬ 
guage as defined by Kernighan & 
Ritchie. But it also goes on to 
include void and enumerated 
data types, register variables, 
structure assignments, Berkeley 
structure rules, and the biggest C 
library available. With support 
for a wide variety of third-party C 
libraries and utilities. 

You also get MS-DOS compat¬ 
ibility, large and small memory 
models, 8087 in-line support, and 
one-step compiling. A full range 
of options increases your flexibil¬ 
ity, letting you compile without 
linking, link without compiling, 
and more. 

With all these advantages, it’s 
no wonder Intel, DEC, Wang, and 


PROGRAM SIZE (BYTES) 


many others have made MWC86 
their compiler of choice. (After 
all, they’re only human.) 

A human interest story with 
a happy ending. _ 

All right, you’re interested-which 
proves you’re not only human, 
but smart. So what do you 
do now? 

Easy. Just calM-800-MWC- 
1700. You’ll talk to another 
human being who’ll answer any 
questions you have. And if you 
want to order, we’ll send you the 
complete system, including 
MWC86 compiler, cscf debugger, 
complete library of functions, 
and more. All for just $495. 

The sooner you call, the 
sooner you can be winning the 
race to get your products out the 
door. Which is, after all, a very 
human race. 
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■-Small Memory Model 
■-Large Memory Model 


NOTE: Sort program as in Byte . August 
1983, p. 91. Register declaration added. 
Further information on these benchmarks 
S available from Mark Williams Company 
upon request. 



Mark 

Williams 

Company 


1430 West Wrightwood Avenue 
Chicago, Illinois 60614 


Call 1-800-MWC-1700 To order. 

IN ILLINOIS CALL 312-472-6659. VISA/MC ACCEPTED 
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sided floppy disk for source program 
files. This space would be put to good 
use as the home for copy files that are 
used by many source programs, or for 
some of the auxiliary utility programs. 
Most of the test programs for this re¬ 
view were edited, compiled, and run 
with no disk swapping whatsoever. 

The most obvious measures of 
compiler performance are speed of 
compilation and execution and size of 
generated code. But even more impor¬ 
tant considerations are an error-free 
operation and graceful recover}^ from 
source code and system errors. Other 
factors to consider are maximum mem¬ 
ory utilization for program and data and 
the quality of the error messages. 

Compilation speed results and 
sizes of generated code files are shown 
in table 2 for several programs. The dif¬ 
ferences between Realia and RMCOBOL 
are striking and would seem to go 
against expectations based on the na¬ 
tures of the two compilers. 

Realia produces standard object 
code that is then linked into a .EXE file 
with the DOS linker; RMCOBOL pro¬ 
duces intermediate code that is inter¬ 
preted by a runtime system without a 
link step. Realia’s two steps were, in 
every case, faster than RMCOBOL s one, 
and the larger the source files, the 
greater the difference. Producing inter¬ 
mediate code for an interpreter should 
be much quicker than compiling to ob¬ 
ject code and linking: RMCOBOL s poor 
showing in compilaton speed suggests 
its creaking 8-bit heritage. The one ad¬ 
vantage of RMCOBOL is the small size 
of its code files: even though they re¬ 
quire 34KB of runtime system in order 
to execute, only one copy of the run¬ 
time is needed for any number of appli¬ 
cations on the same disk. 

RMCOBOL supports the small 
memory model, which means 64KB 
each for program and data. However, 
the segmentation feature supports pro¬ 
gram overlays of up to 4KB each. Realia 
supports the full large memory model, 
with both program and data space lim¬ 
ited only by available memor>^; Realia 
also allows overlays. 

Error messages for both compilers 
are adequate. RMCOBOL provides an 
error number and a cryptic message 
that usually sends the user flipping 
through the documentation for a more 
informative explanation. It does offer 
the very useful feature of flagging a 
source line at the point where an error 
was discovered, and again at the point 
where the compiler recovered and re¬ 
sumed the scan. Recovery is usually 
quite graceful, and scan resumption oc- 


TABLE 2: Compiler Performance 


RMCOBOL 

REALIA 


ERATOSTHENES SIEVE (80 lines) 


Compile 

Link 

Total 

Code size 

p 1 p 

0:49 

0:29 

1:18 

15.0KB 

FILE I/O (350 lines) 

Compile 

2:34 

1:10 

Link 

_ 

1:02 

Total 

2:34 

2:12 

Code size 

3.1KB> 

25.8KB 

MEDIUM-SIZE PROGRAM (500 lines) 

Compile 

3:27 

1:15 

Link 

- 

0:28 

Total 

3:27 

1:43 

Code size 

3.6KB1 

13.4KB 

LARGE PROGRAM (1,000 lines) 

Compile 

7:05 

1:43 

Link 

- 

0:37 

Total 

7:05 

2:20 

Code size 

6.4KBJ 

21,4KB 

GIBSON MIX (1,500 lines) 

Compile 

_2 

2:03 

Link 


1:07 

Total 


3:10 

Code size 


36.7KB 


Execution time in minutesseconds. 

’ For RMCOBOL, code size is for intermediate code; add 34.3KB for the runtime sy’stem. 

- RMCOBOL could not compile the Gibson Mix program because some of the features in the program 
are not supported by this compiler. 


Shown here are the compilation speeds and code size for five benchmark programs 
of various sizes. Although RMCOBOL produces smaller code files, its compilation 
speed compares poorly to that of the Realia compiler for large programs. 


TABLE 3! Computational Data Types 


RMCOBOL 

REALIA 

MAINFRAME 

VS COBOL 

COMP 

Unpacked 

decimal 

User-definable as 
any other type. 

Binary, 2-4 b^tes, 
high b\l:e first 

including DISPLAY; 
default is COMP-4 

COMP-O 

COMP-l 

BinaIy^ 16 bits 

: 

Real, 4 b>l;es 

COMP-2 

COMP.3 

Packed decimal 

Packed decimal 

Real, 8 bytes 

Packed decimal 

COMP-4 

with sign 

with sign 

Binary, 2-4 bytes. 

with sign 

Same as COMP 

COMP-5 

- 

high byte first 
Binary, 2-4 bytes, 
low byte first 

- 

COMP-6 

Unsigned 
packed decimal 




Although ANSI does not define the internal representation of the various data types, 
either binary or packed-decimal can be specified for computational data. 


curs at the first logical opportunity. The 
syntax of COBOL is such that one error 
generates many messages, and this clear 
identification of the scope of the error 
helps the experienced user in deter¬ 
mining which subsequent messages are 
related to the same error. 


Realia’s messages are largely self- 
explanatory; the documentation ex¬ 
plains only their general format. That 
format follows the VS COBOL usage: a 
severity level indicator, followed by an 
informative message containing the of¬ 
fending elements from the source line 
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with 


Meganex Your 
PC Memory Muscle 
with JRAM-2. 


'Modularity for Today 
Memory for Tomorrow 


The first 2 megabyte 
multi-function 
memory board 
for IBM PC 
and all 100% 
compatibles... 


Increase your computing power with 
Hardware and Software solutions 
for PC’S and compatibles... 

m EXPAND UP TO 2 MEGABYTES PER BOARD. 

Add 256K chips one bank at a time as desired. 

■ MODULAR I/O PORTS - EASY TO CHANGE AND UPGRADE. 

The JRAM-2, with module, fits in a single slot. 

■ FINEST CONNECTOR TECHNOLOGY - NO INTERNAL 
CABLES. All add-on slots are easily accessible. 

■ MOST POWERFUL SYSTEMS SOFTWARE -JETDRIVE AND 
JSPOOL. Unparalleled power and increased computing speed. 


PURCHASE ONLY THE 
FUNCTIONS YOU NEED. 

CHANGE MODULES AS 
YOU WISH. 

AVAILABLE NOW: 

■ JRAM-2 main memory board 

■ JRAM-2 with Clock-Calendar 

■ JRAM-2 with Clock-Calendar. 
Serial Port, and Parallel Port 

■ JRAM-2 with Clock-Calendar 
and two Serial Ports 

■ JRAM-2 with two Serial Ports 

■ JRAM-2 with diskette 
controller 



urn'll 

\ y CIRCLE NO. 197 ON P 


READER SERVICE 


1032 Elwell Court, 
Suite 124 
Palo Alto, CA 94303 
CARD 415/964-1980 





COBOL 


in error. Mainframe users will feel right 
at home. Unfortunately, Realia also fol¬ 
lows the mainframe practice of not dis¬ 
playing the source line that caused the 
error: the messages are identified by 
source line number. This is fine in a 
batch environment, where a hard-copy 
source listing is normally produced 
with each compilation, but not ven^ use¬ 
ful in the interactive micro environment 
where source listings of long programs 
are made only rarely. 

Both compilers allow full path 
names wherever a DOS file name may 
appear, in source programs as well as 
in compiler commands. In addition, 
RMCOBOL allows the specification of 
search paths via DOS SET commands 
for compiler overlay files and runtime 
data files; Realia allows search paths 
only for locating COPY files. 

No obvious bugs appeared in the 
code generated by either compiler. In 
operation, RMCOBOL is fairly bullet¬ 
proof, but Realia has a problem with a 
function that is probably performed 
more often than any other while com¬ 
piling: canceling with Ctrl-Break when 
error messages are being displayed. On 
several occasions, it either locked the 
system or wanted to write who-knows- 
what to the compiler disk (fortunately, 
it was write-protected). This problem 
was reported to Realia, but the com¬ 
pany had no answers at that time. 

An additional consideration is that 
with all the disk swapping, Realia’s com¬ 
pilation and link process is prone to 
user error. 1 managed to trash several 
disks by swapping at the wrong time, 
but it was never the result of any inher¬ 
ent fault in the compiler other than its 
unwieldy size for a floppy disk system. 
Moral: Keep that write-protect tab on 
the compiler disk. 

FUNCTIONAL MODULES 

Implementation of the language is the 
essence of a compiler—just which fea¬ 
tures of the language standard are im¬ 
plemented and to what extent. For 
COBOL, conformance to the standard 
and extensions beyond it are most natu¬ 
rally described in terms of the func¬ 
tional modules defined by ANSI. 
Nucleus. The Nucleus defines the Data 
Division and Procedure Division ele¬ 
ments necessan^ for internal processing: 
data t\pes, level numbers, qualification, 
verbs, arithmetic, conditionals, and con¬ 
trol structures. Since ANSI level 1 is not 
a very useful subset, most compilers 
provide nucleus features at level 2. 

Although ANSI does not define the 
internal representation of the various 
data t\pes, all compilers permit the 


specification of either binaiy^ or packed 
decimal for computational data. The use 
of COMPUTATIONAL-3 for packed deci¬ 
mal is so universal, it has become a 
standard, but binary^ upes are variously 
declared as COMP, COMP-O, all the way 
up to COMP-6. This is one obstacle to 
source code portability between com¬ 
pilers, albeit a minor one. Table 3 lists 

two steps were, in 
ever}} case, faster than 
RMCOBOL’s one, and the 
larger the source files, the 
greater the difference. 



the computational types supported by 
these two compilers. IBM VS COBOL is 
included because it is the de facto stan¬ 
dard for the language and Realia claims 
compatibility with it. 

Realia’s implementation of compu¬ 
tational npes is the most flexible, allow¬ 
ing the general COMP type to be de¬ 
clared equivalent to any of the others, 
or even to DISPLAY. Choosing high-low 
or low-high representation of binary^ 
integers is especially useful when data 
files are to be transferred to or from a 
program produced by a compiler that 
does not allow this choice. 

RMCOBOL has two unusual com¬ 
putational types: unpacked decimal 
(COMP) and unsigned packed decimal 
(COMP-6). Both may be useful, under 
certain circumstances, but their use 
reduces the portability of the source 
code. COMP-1 is a signed 16-bit integer, 
regardless of the length specified in the 
PICTURE clause; unsigned and multi¬ 
word binary' numbers are not imple¬ 
mented. Another odd feature of the 
Data Division is that FILI.ER items must 
be elementary^ not group items. This is 
a minor annoyance when writing 
RMCOBOL programs, but is possibly a 
bigger problem when porting source 
written for another compiler. 

In the Procedure Division, 
RMCOBOL is standard and supports 
many features of level 2. Declarative 
sections and USE procedures are sup¬ 
ported, as is the CORRESPONDING 
phrase in MOVE, ADD, and SUBTRACT 
statements. The only major features of 
the Nucleus that are not implemented 
are STRING and UNSTRING. A main 
line program normally does not have 
access to command line parameters, but 


an assembly language program may be 
used to get these and then pass them to 
the COBOL program. 

Realia’s Procedure Division is 
essentially up to the level 2 standard, 
with some significant extensions. A 
main program can access command line 
parameters by means of a USING clause 
referring to a Linkage Section identifier; 
in effect, the COBOL main program 
becomes a subroutine of the operating 
system. This follows the conventions of 
IBM’s mainframe MVS operating system. 
More out of the ordinary^ are extensions 
that stem from ANSI’s new proposed 
COBOL standard, allowing in-line per¬ 
formed procedures and clauses to ter¬ 
minate conditional statements, such as 
END IF, END PERFORM, END READ. 
These constructs permit more highly 
structured programs, but the result is 
that the language departs substantially 
from standard COBOL. 

Console I/O. This is not a functional 
module defined by ANSI, and therein 
lies one of the weaknesses of COBOL. 
When the standard was established, 
COBOL was strictly a noninteractive lan¬ 
guage, often implemented with punch 
card input. Interactive processing with 
video monitors grew too quickly for the 
standard to keep pace, and now each 
compiler implements it differently. The 
standard DISPLAY and ACCEPT verbs 
are universally used to provide a glass 
teletype similar to the DOS command 
interface, but the methods used for han¬ 
dling forms-oriented screens are the 
major causes of incompatibility between 
different compilers. 

The DISPLAY and ACCEPT state¬ 
ments in RMCOBOL allow multiple 
fields, each with line/column coordi¬ 
nates and specification of video attri¬ 
butes. Thus, an entire screen may be 
output with one DISPLAY statement and 
read with one ACCEPT. For DISPLAY, 
the sending items must have display 
usage, as no numeric conversions are 
performed. On input, limited numeric 
conversion is available to place the in¬ 
put characters into numeric display 
(but not computational) fields. An 
ON EXCEPTION phrase allows testing 
for input not matching the picture, or 
for special keys. The values returned by 
the function keys may be set using one 
of the supplied utility programs. 

DISPLAY/ACCEPT combinations 
may be used in RMCOBOL for forms- 
oriented, full-screen input, but the full¬ 
screen mode is not inherent in the lan¬ 
guage because there is no easy way to 
back up to previous fields and no end 
of screen terminator. The screen input 
ends when the last field specified in the 
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The Hercules Graphics Card” $499 



The IBM* Monochrome Adapter $250 The Paradise Modular Graphics Card” $395 


The Paradise Modular Graphics Card 
is the only video card that runs all popu¬ 
lar IBM color/graphics software—foil- 
screen—on an IBM (or equivalent) 
monochrome monitor. Unmodified. 

Right off the shelf. 

And not just ordinary monochrome: 
Crisp, full-screen, flicker-free mono¬ 
chrome graphics translated in up to 
16 shades. 


• Includes IBM-compatible color 
graphics on an RGB or composite 
video monitor. 

• Optional memory (up to 384Kb), 
clock calendar or floppy disk control¬ 
ler, and parallel, serial or game ports 
available. 

All in a single PC or XT slot. 

This may be the only card you Tl 
ever need. 


TVademarks: Paradise Modular Graphics Card-Paradise Sysiems, Inc.; Hercules Graphics Card-Hercules Computer Technology: I -2-3, Lotus-Lotus Development 
Corporation; Mouse Systems, PC Paint-Mouse Systems Corporation. Registered trademarks: IBM. PC Thtorial-lnternational Business Machines Corporation; Flight 
Simulator-Microsoft Corporation. 


Call today for more information: 

1-800-527-7977, In CA: 1-800-822-2020 (Dept. 999 ) 

150 North Hill Drive, Brisbane, CA 94005,415-468-6000 
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ACCEPT is filled in. The back-up func¬ 
tion, however, may be programmed by 
appropriate use of ON EXCEPTION. 

Realia s DISPLAY statement auto¬ 
matically converts numeric items to dis¬ 
play format, but such automatic conver¬ 
sion results in displaying signed num¬ 
bers with an internal sign on the low- 
order digit, using EBCDIC conventions. 
(EBCDIC is the code IBM uses instead 
of ASCII on its mainframe computers.) 
The letters A through I represent +1 
through +9, and J through R represent 
-1 through -9. The ACCEPT statement 
also does automatic conversion of key¬ 
board input into numeric helds, includ¬ 
ing computational types. Invalid charac¬ 
ters in a number are not accepted. 

A variety of keys other tlian Return 
will terminate input into a held; a pre- 
dehned register area may then be in¬ 
spected to determine which terminator 
was used. The list of terminators and 
their codes is given in the user’s guide. 
Most of the non-ASCII keys are termina¬ 
tors: function keys. Alt-letter and num¬ 
ber combinations, and cursor up and 
down (but not left and right—more on 
this later). The codes they return follow 
the standard PC scan code assignments. 

Realia implements screen control 
with the ANSI.SYS driver, which must 
be installed at boot time by the pres¬ 
ence of a DEVICE=ANSI.SYS statement 
in the CONFIG.SYS hie. The COBOL 
program can then control cursor place¬ 
ment, changing attributes, blanking all 
or parts of the screen, and other func¬ 
tions, by displaying values that corre¬ 
spond to the required control se¬ 
quences. The control codes are listed in 
the DOS Tedmical Reference manual 
and repeated in the Realia documenta¬ 
tion. In theor)^ this should provide 
good compatibility with a variety of sys¬ 
tems, or at least those that use the DOS 
screen management facilities. But this 
method of screen I/O is slow (see table 
4) and degrades Realia’s otherwise ex- 
. cellent processing speed. 

Unfortunately, neither compiler 
provides useful editing of a held during 
ACCEPT; they have no capabilities for 
insertion or deletion of characters, or 
for nondestructive cursor motion. The 
only editing key in RMCOBOL is de¬ 
structive backspace. In Realia, destruc¬ 
tive backspace can be performed by 
either the backspace or cursor left keys, 
and the cursor right key restores char¬ 
acters blanked by backspacing. That is 
why cursor left and right keys cannot 
be held terminators. 

File I/O. File processing is COBOL’s 
strong suit, and because the langauge is 
not very' useful without a full comple- 


TABLE 4: Betzchmark Results—Internal Operations 



RMCOBOL 

REALIA 

ERATOSTHENES SIEVE, binary 
Per iteration 

3:40 

3.1 secs. 

ERATOSTHENES SIEVE, decimal 
Per iteration 

3:47 

18.5 secs. 

DECIMAL ARITHMETIC 

5,000 iterations 

1:10 

0:10 

CHARACTER OPERATIONS 

500 iterations 

3:32 

0:10 

SCREEN DISPLAY 

10 iterations 

0:35 

0:36 

GIBSON MIX 

Total time, 10,000 iterations 

Calculated S-prohle 

Execution time in minutesseconds except where indicated. 

5:00 

4.5 secs. 


^ RMCOBOL could not run the Gibson Mix program because some of the features in the program are 
not supported by this compiler. 


The Realia compiler far outpaces RMCOBOL in all tests except screen I/O. 


TABLE 5 1 Benchmark Results—File Operations 

100 RECORDS 300 RECORDS 

RMCOBOL REALIA RMCOBOL REALIA 


SEQUENTIAL I/O 


Write 

0:05 

0:04 

0:15 

0:08 

Read 

0:04 

0:03 

0:13 

0:08 

Copy 

0:19 

0:06 

0:27 

0:15 

RELATIVE I/O 





Write' 

0:05 

0:05 

0:15 

0:14 

Reads 

0:24 

0:24 

1:06 

0:49 

Update^ 

0:53 

0:54 

2:11 

2:13 

INDEXED I/O 





Write-* 

4:06 

0:17 

6:26 

2:59 

Read^ 

0:48 

0:12 

2:14 

1:16 

Update^ 

4:27 

0:24 

9:34 

3:52 

Execution times in minutesseconds. 


^ Write in sequence by record number. 

~ Read nonconsecutive record numbet'S. 

Read nonconsecutive record numbers, reurite each. 

Write with primaty keys not in sequence. One alternate key. 
5 Read in different order than written. 

^ Read in different order than uritten, change alteniate key. 


All files have fixed records of 100 bytes. Realia is especially fast in indexed I/O. 


ment of hle-handling features, almost all 
compilers provide some level of sup¬ 
port for sequential, relative, and in¬ 
dexed I/O. But the varying syntax of hie 
control statements is one more poten¬ 
tial problem when source code is to be 
ported. Portability of data hies between 
programs produced by various compil¬ 
ers is no better, because each has a hie 
format that may or may not be readable 
by any other compiler. 

RMCOBOL supports full level 2 
sequential, relative, and indexed I/O 
methods. Three kinds of sequential hies 
are supported: binary hxed-length rec¬ 
ords, binary variable-length with a 
length word preceding each data rec¬ 


ord, and line-sequential with variable- 
length records terminated by the CR/LF 
sequence. Relative hies, which are logi¬ 
cally equivalent to BASIC random hies, 
are physically the same as binary se¬ 
quential hies with hxed-length records; 
the same hie may be declared as either 
sequential or relative. 

Indexed hies may have up to 14 
alternate keys, each of which has the 
same functionality as the prime key, 
meaning that either sequential or ran¬ 
dom access may be performed by any 
alternate key. For indexed hies created 
by OPEN OUTPUT statements within 
RMCOBOL programs, the data and keys 
reside in separate physical hies. Data 
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PERSONAL 

COMPUTER 

PHOTOCOPIER 



H ave you ever wished that there was a 
machine for your PC that could scan your 
photographs, artwork or documents just like a 
photocopier? And was as easy to use and under¬ 
stand? As well as copy and store in color or black- 
and-white onto your hard drive for editing? 

W ell, there Is such a machine now. It's called 
the LaserFAX digital photocopier. We got 
tired of trying to use digitizing tablets, cameras, 
mice and everything else that has been invented. 
The LaserFAX machines will scan any and all of 
your art, photos, forms or text for storage In your 
PC. Images that you can cut-and-paste into your 
word processing or database programs. Our 
SpearaSCAN 200 will scan and store your color 
images for editing and printing on your color print¬ 
er at resolutions up to 200 dots per inch. The 
LaserFAX DS-200 will do the same for you in 
black-and-white. Then the LaserFAX Graphics 
Editor software that we bundle with the scanner 
will allow you to cut-and-paste your images, 
rotate them, enlarge and reduce whatever pic¬ 
tures you choose. 

JOIN us AT 

NEW YORK 
COLISEUM 
JUNE 17-19 
1985 


T hat's not all. Our digital photocopiers are 
based on open-architecture design, which 
means that as new uses for this technology devel¬ 
op, add-on cards can enhance our LaserFAX 
digital photocopier. But we didn't want to wait for 
third-party vendors, so we invented two optional 
boards of our own; the LaserFAXimile Card and 
the LaserFAX TEXreader. The LaserFAXimile 
card takes advantage of the 200 dots per inch 
resolution of the scanning device to turn it into a 
facsimile machine. The TEXreader board is a 
revolution in itself — full-scale OCR (optical char¬ 
acter recognition) to read typewritten pages with 
the LaserFAX machine into your word processor 
without having to re-type what somebody else 
has already typed. 

W hat's most amazing about the LaserFAX 
product line, though, are the prices. Our 
basic black-and-white digital photocopiers cost 
about the same as a regular office copier (which 
you may never use againi) and our color scanners 
cost very little more. Because we know high tech 
has to be affordable. 



EXPO 


LaserS^M 



Inc. 


2000 Palm Street S., 


Naples, Florida 33962 

( 813 ) 775-2737 


CIRCLE NO. 194 ON READER SERVICE CARD 


• IBM is a registered trademark of International Business Machines, Corp 

• LaserFAX. SpectraSCAN 200, DS-200, LaserFAX Graphics Editor, 
LaserFAXimile, TEX reader are trademarks of LaserFAX, Inc. 








































































COBOL 


and indexes can reside in one file if 
indexed file space is preallocated with 
one of the utiliw programs. In the mo- 
file format, the data portion has the 
same format as a binar\^ sequential file 
with fixed-length records. This provides 
a means of recovering files with dam¬ 
aged indexes; reading the data portion 
as a sequential file and writing the re¬ 
cords to an indexed file will rebuild the 
indexes. RMCOBOL documentation de¬ 
scribes the formats of all file npes ex¬ 
cept the index structure. A facility for 
file and record locking on multiuser 
systems is provided. 

The Realia file system has nine file 
formats: four sequential, four either se¬ 
quential or relative, and one indexed. 
Line-sequential files are supported, but 
are not described by the phrase 
ORGANIZATION LINE SEQUENTIAI., 
which has become virtually a standard 
for micro COBOL. All formats except in¬ 
dexed are adequately documented, but 
the file headers make it difficult to read 
these files with other COBOLs that can¬ 
not read variable-length records without 
a preceding length word (Realia can, as 
b\te stream files). 

Realia indexed files also allow up 
to 14 alternate keys, and random I/O 
may be performed by either prime or 
alternate keys. Realia keeps indexes and 
data in one physical file, but a file with 
a damaged index structure is recover¬ 
able as long as the data record chain is 
intact. A file is rebuilt by being read as 
ORGANIZATION INDE)^D, ACCESS 
SEQUENTIAI., and written to another 
file as ORGANIZATION INDEXED, 
ACCESS RANDOM (or DYNAMIC). As 
shown by the benchmark times in table 
5, performance on indexed I/O is 
ver\^ good; obviously, large buffers are 
being used to keep index structures in 
memon^ as long as possible. 

In both compilers, program file 
names are identified with physical files 
in the ASSIGN clause of a SELECT state¬ 
ment; the assignment may be either 
static (hard-coded in the source) or 
dynamic (assigned to an identifier that 
will contain a file name at open time). 
Realia has an additional assignment 
mechanism, arising from its compatibil- 
iw with VS COBOL: the assignment is 
made to a name that is equated to a file 
name in a DOS SET command. Fans 
and victims of MVS will recognize this 
procedure as the equivalent of the DD 
statement of that operating system's JCL 
(Job Control Language). 

In all assignment methods, files in 
directories other than the current one 
may be identified by path names. 
RMCOBOL will search for files on one 


or more paths specified at the DOS 
level in a SET command; for Realia, the 
location of data files in the directory 
structure must be explicitly specified. 
Table Handling. This module allows the 
definition and processing of tables of 
up to three dimensions. Two methods 
of identifying an element of a table are 
provided in the language: a subscript 
(which may be an identifier or numeric 


J^lMCOBOL supports full 
level 2 sequential, relative, 
and indexed HO methods. 


literal) is the occurrence number of the 
element in the table; an index (always 
an identifier) is the Iwte offset of the 
start of an element from the beginning 
of the table. Subscripts are manipulated 
by normal data movement and arithme¬ 
tic statements; indexes are manipulated 
by SET statements. The Eratosthenes 
Sieve benchmark is a good indication of 
table handling efficiency. 

Realia implements full level 2, 
meaning it allows variable-length tables 
(OCCURS DEPENDING ON), ascending 
or descending keys, and automatic se- 
c]uential or binar\' searching (SEARCH, 
SEARCH AHA- Indexing instead of sub¬ 
scripting provides a moderate speed 
increase. Using SEARCII instead of pro¬ 
grammed loops can improve the effi¬ 
ciency of table lookups. 

RMCOBOL's table handling is es¬ 
sentially at level 1 (except that variable- 
length tables are supported), with vir¬ 
tually no performance difference 
between subscripting and indexing. 
Library. The Librar\^ module imple¬ 
ments the COPY verb, which allows the 
inclusion of source code from another 
file in a compilation. Level 1 allows 
copying from one libraiy (directory, in 
DOS) with no modification to the 
copied text; Level 2 allows copying 
from multiple libraries and macro-style 
text replacement. RMCOBOL supports 
level 1, but multiple paths may be 
searched to find a copy file. Realia im¬ 
plements most of level 2 except pseu¬ 
dotext replacement (only whole words 
may be replaced, not strings with 
blanks and other delimiters), and will 
also search paths for the copy files. 
Debug. The standard Debug module, 
like Console I/O, is a carr>^-over from 
batch processing days and not ven^ use¬ 
ful in the micro environment. Neverthe¬ 
less, RMCOBOL provides standard level 


1 debugging facilities that allow mark¬ 
ing source lines as debugging lines, to 
be compiled only if a compile-time 
switch is set. If the switch is not set, 
these lines are treated as comments. 
This switch must be set on the compiler 
command line, and not by the clause 
WITH DEBUGGING MODE within the 
source program. USE FOR DEBUGGING 
sections are not supported. 

In addition, RMCOBOL provides an 
interactive debugger. It is not a sym¬ 
bolic debugger, and it refers to ad¬ 
dresses, not data names and labels in 
the program, so a source listing with an 
address map is required for reference. 

In operation, it is ver\^ similar to the 
IBM DEBUG program, but tailored to 
COBOL and the structure of the RM 
runtime system. Single-stepping is by 
statement, not by machine instruction, 
and data display can be in a variety of 
formats, not only hexadecimal. How¬ 
ever, the format must be specified for 
each display command; the picture and 
usage declared in the source program 
are not available to the debugger. 

Realia provides no support for any 
standard debugging features. Instead, its 
interactive symbolic debugger displays 
source code while a program is run¬ 
ning. Breakpoints may be set and data 
values displayed by pointing to the on¬ 
screen source listing; single statements 
or marked blocks of statements may be 
executed. The program’s screen output 
may scroll in a window below the 
source display, alternate full-screen dis¬ 
plays with the source, or be displayed 
on a second monitor, if available. This 
is quite an elegant and useful imple¬ 
mentation of a high-level debugger. 

One minor flaw occurs in the 
Realia documentation. The user manual 
has several errors, but nothing that an 
experienced DOS user could not figure 
out. Basically, the order of file names 
and switches in the debugger’s com¬ 
mand line is reversed, and the debug¬ 
ger is not always able to find the pro¬ 
gram if the .EXE extension is omitted. 
Inter-Program Communication. This 
module allows the calling of separately 
compiled subprograms written in 
COBOL or another language. In the 
level 1 implementation, all calls are 
static: the subprogram names must be 
known at compile time and coded into 
the source as literals. All such subpro¬ 
grams are loaded into memory once, 
together with the main program, typi¬ 
cally by inclusion into one load module 
at link time. Level 2 allows the user to 
call subprograms, the names of which 
are not known until runtime; such sub¬ 
programs are dynamically loaded as 
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needed. Memoty management functions 
are provided to determine the availabil¬ 
ity of memory and to remove unneeded 
programs from memory. Both compil¬ 
ers support level 2 of the CALL state¬ 
ment for COBOL subprograms, and 
somewhat less than that for assembly 
language routines. 

Because RMCOBOL has no link 
step, it cannot build several separately 
compiled COBOL programs into one 
load module, but must load each sub¬ 
program as it is called, even those with 
names that are hard-coded in the 
source. However, assembly language 
routines may be statically loaded by 
linking them into the runtime system 
with a utility program. Other options 
are available for hooking assembly lan¬ 
guage routines to the runtime system, 
and some of them require patching the 
runtime with yet another utility. One 
option allows the routine to run before 
the COBOL program gets control; this 
may be used to pass command-line 
parameters into the COBOL program. 

Two callable routines are provided 
with RMCOBOL. The first controls video 
attributes; it is provided in source form 
to serve as an example of interfacing to 
assembly language. The second returns 
various system-specific information that 
permits programs to be portable across 
operating systems. 

Realia allows COBOL, assembly lan¬ 
guage, or C subprograms to be linked 
in with the main program; only COBOL 
subprograms may be loaded at runtime. 
If the user desires, all subprogram calls 
may be made dynamically through the 
use of a compile-time switch, provided 
that only COBOL routines are called. 
Realia’s interface to assembly language 
routines is straightforward and well 
documented, although the calling se¬ 
quence is odd: the first two parameter 
addresses are passed in registers, the 
subsequent ones on the stack. 

The interface to C supports the Lat¬ 
tice version of that language; it is some¬ 
what complicated but well explained in 
the manual. The C routines.must be 
compiled for the large memory model. 

The Realia object library includes 
callable routines that perform low-level 
DOS function calls: more than half of 
the INT 21H functions, INT 25H, and 
INT 26H (disk I/O by absolute sector). 
Segmentation. With microcomputer 
memory as inexpensive as it is, pro¬ 
gram overlays are not as important as 
they were in the days of the 64KB 
machine, provided that a program can 
use all of the hardware’s capabilities. 
Still, the memory usage of a large pro¬ 
gram may need to be limited to allow 


its running on small systems, or on 
those with large RAM disks. 

In COBOL, overlays are created at 
the source language level by dividing 
the Procedure Division into numbered 
sections, some of which are perma¬ 
nently resident (fixed) while others are 
overlayable (independent). Level 1 of 

implements seg¬ 
mentation at level 2, with a 
useful extension: a PER¬ 
FORM statement in one in¬ 
dependent segment may 
have its range in another 
independent segment. 


the Segmentation module requires that 
all code in each section number be 
physically contiguous in the source, and 
that the section numbers occur in nu¬ 
meric sequence. Level 2 allows ran¬ 
domly ordered and noncontiguous sec¬ 
tions, so that sequential execution can 
enter a new overlay and then return to 
the first. Fixed sections may be logi¬ 
cally, but not physically, permanent: 
they may be overlayed and then re¬ 
stored in their last-used state. 

RMCOBOL provides level 1 support 
of segmentation, even though the docu¬ 
mentation does not make this clear. The 
rules on ordering sections are explicitly 
stated only in the explanations of the 
error messages that result from disre¬ 
garding them. Segment numbers up to 
127 are allowed, in comparison to the 
99 allowed by the standard. 

Realia implements segmentation at 
level 2 with a useful extension: a PER¬ 
FORM statement in one independent 
segment may have its range in another. 
The standard requires that the range be 
in the same or a fixed segment. The 
DOS 2.1 link program easily generates 
the overlays. 

DIFFERENT STROKES 

Despite COBOL’s supposed standardiza¬ 
tion, getting a source program to run 
on more than one compiler is no easy 
feat. Besides the obvious differences as 
to which modules are or are not imple¬ 
mented, even standard features such as 
file control, copy statements, and the 
declaration of the various computational 
data types are expressed differently for 


each compiler. Since benchmarks are at 
best an artificial test of compiler per¬ 
formance, it was decided to run pro¬ 
grams that are as similar as possible, 
rather than programs that are optimized 
to each compiler’s features. The test re¬ 
sults therefore compare the execution 
of nearly identical code, rather than the 
best-case execution. 

Because of compiler differences, it 
was impractical to find a useful, long 
program that would serve as a meaning¬ 
ful test of compilation speed for both 
compilers. Instead, sections of a trivial 
program (listing 1, the decimal arith¬ 
metic and string-handling benchmark) 
were replicated several times to build 
up files of 500 and 1,000 lines. 

For execution speed testing of 
COBOL programs, the most widely used 
benchmark is the Gibson Mix program, 
developed by IBM in the 1960s to test 
hardware performance when running 
COBOL. But it is also used to compare 
various compilers on the same hard¬ 
ware. The program performs a variety 
of computational and control functions 
and calculates an S-profile that weights 
the various functions according to their 
estimated importance in the mythical 
typical production program. 

The test was run with 10,000 itera¬ 
tions, but the S-profile, a measure of 
rate of execution, is independent of the 
number of iterations. A low number 
produces inconsistent results because 
the speed of some of the elementary 
operations approaches the resolution of 
the system timer; 10,000 iterations is the 
lower limit that produces consistent re¬ 
sults. The execution time, of course, 
varies with the number of iterations. 

Unfortunately, the Gibson program 
(provided by MBP COBOL, to be re¬ 
viewed in a subsequent article) would 
not compile with RMCOBOL; it does 
not support all of the features tested. 

The results are given for Realia to per¬ 
mit comparison with the other compil¬ 
ers that will be tested later in this se¬ 
ries. At 1,500 lines of source code, this 
program is too long to reproduce here 
but will be available through PC Tech 
JoumaH Listing Diskette Service. 

The Eratosthenes Sieve benchmark 
(listing 2), although not especially 
meaningful for COBOL, is provided for 
comparison with other languages. The 
standard Sieve benchmark counts all 
the primes in the range 3 to 16,383. 

Two versions were tested, using binary 
and decimal arithmetic respectively. The 
program shown in listing 2 is essentially 
the same as the one published in BYTE 
(“Eratosthenes Revisited,” Jim Gilbreath 
and Gary Gilbreath, January 1983, p. 
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1 Realia COBOL 

What to do while 
your COBOL programs 
compile and execute: 


1. Wait. 

2. Wait some more. 

3. Stop waiting. Call Realia 


Patience isn't always a virtue. 
Realia COBOL is fast: 

Compilation Sp6ed (minutes:seconds) 


Lines in 
Program 

Realia 

COBOL 

mbp 

COBOL 

Level II 
COBOL 

R-M 

COBOL 

Microsoft 

COBOL 

1,000 

:51 

8:33 

3:42 

5:05 

5:11 

5,000 

3:30 

48:07 

16:58 

* 

45:26 

•Could not successfully compile the program. 


Execution Time Ratio 

(Gibson Mix; calculated S-Profile) 




Realia 

COBOL 

mbp 

COBOL 

Level II 
COBOL 

R-M 

COBOL 

Microsoft 

COBOL 


1.0 

3.6 

14.7 

21.6 

22.3 


Sieve of Eratosthene s 

I 0.818 seconds per iterationl 


All benchmark tests were performed on an 
IBM PC-XT with 192KB of memory. IBM 
PC-XT is a registered trademark of Inter¬ 
national Business Machines Corporation: 
mbp COBOL, of mbp Software and Sys¬ 
tem Technology: Level II COBOL, of Micro 
Focus: R-M COBOL, of Ryan-McFarland: 
and Microsoft COBOL, of Microsoft. 


Realia COBOL is written in COBOL. We offer you the 
tools we use ourselves: 

• Our FOLLOW-THE-SOURCE™ interactive symbolic 
debugger. Works with normal native code. 

• A speedy full-screen editorthat handles very largefiles. 

• Mainframe IBM VS COBOL compatibility. 

• Interfaces to Assembler and C. 

• No royalty or run-time fee. 

• No limit on program size, up to available memory. 

• In our new release, no need to insert the product 
diskette when you're using a hard disk. 

Realia COBOL costs $995. Qualified companies can 
try it for free. Call us. And ask about our other 
products, Spacemaker™ and Termulator™. 


What are you HEALIA 

for? TeI.EX 3329 


10 South Riverside Plaza 
• Chicago, Illinois 60606 
(312)346-0642 
TELEX: 332979 (REALIA INC) 
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283), but modified to allow a variable 
number of iterations and to calculate 
elapsed time. It is not the most efficient 
way to code this test, and Realia pro¬ 
vides another version that runs much 
faster, but the version used here is a 
widely available standard. 

The Pentathlon program, used as a 
benchmark for compilers for other lan¬ 
guages in previous reviews in PC Tech 
Jounuih is not really applicable to 
COBOL. Features tested by that pr(^ 
gram are either not implemented in 
COBOL (floating-point arithmetic) or 
are usually coded at a higher level than 
the b\te-by-b\te methods of C or Pascal. 
Instead, trial programs were developed 
that would specifically test those opera¬ 
tions for which COBOL is most often 
used; decimal arithmetic, screen output, 
string operations, and especially, 
record-oriented file I/O. 

The file I/O tests (listing 3) exer¬ 
cise several features of seciuentiaL rela¬ 
tive, and indexed access methods. The 
record length of each file is 100 b\tes; 
results are given for total file lengths of 
100 and 300 records to indicate how 
I/O time increases with file size. Rela¬ 
tive and indexed records were read and 
updated in a different order than they 
were written. For indexed files, the 
record keys were written in nonconse- 
cutive order, and updated by changing 
the alternate key to produce activiu' in 
both the data and index portions of the 
file. Each file test was started with a 
blank formatted data disk to minimize 
differences that might be caused by disk 
space considerations. The number of 
buffers was left at the DOS default of 
two; indexed file performance increases 
with more buffers. 

All tests were run under DOS 2.1 
on an IBM PC-2 with 640KB of memort' 
and two double-sided floppy drives. 
Timings were taken according to the 
system timer, and sufficient iterations 
were performed to produce elapsed 
times of at least several seconds. This . 
minimized the inaccuracies possible 
with the PC's timer, which has a resolu¬ 
tion of 55 milliseconds. Compilation 
and link times include the loading of 
the compiler or linker from floppy disk 
and generating output files on floppies; 
they represent worst-case times that 
could be improved by running from 
and to a RAM drive or hard disk. When 
a disk swap was required, the swap 
time was excluded from the results; ex¬ 
ecution times were calculated within 
the program and exclude load time. 

Execution benchmark results for 
internal operations are shown in table 
4. Here again, Realia is the overwhelm¬ 


ing winner in evemhing but screen 
display (see listing 4). This compiler's 
code is blazingh^ fast, not only in com¬ 
parison to ILMCOBOL, but to other 
native code compilers that are currently 
in preliminary^ testing for subsequent 
installments in this series. 

Realia compiler’s code 
is blazingly fast, not only in 
comparison to RMCOBOL, 
but also to otbei^ native code 
compile}^ Its speed was ex¬ 
ceptional in eueiy area ex¬ 
cept screen display. 


Some comments on the Sieve 
benchmark results; Realia has been 
advertising a much better time for the 
Sieve, and provides a program that does 
in fact run as fast as advertised. 1 low- 
ever, it utilizes a higher level imple¬ 
mentation of table handling and, more¬ 
over, is written with nonstandard lan¬ 
guage extensions that provide added 
efficiency'. Still, the results using the 
standard Sieve test are nothing to be 
ashamed of 1^'ICOBOL shows little dif¬ 
ference between decimal and binaiy 
versions; since binary' arithmetic is in¬ 
herently faster, this indicates that the 
runtime sy'stem spends more time inter¬ 
preting than executing the code. 

File I/O benchmark results are tab¬ 
ulated in table 5. I lere, the mechanics 
of disk access outweigh the efficiency of 
native over interpreted code, but Realia 
still manages to come out ahead in all 
tests except relative I/O, which is about 
a draw. The most significant differences 
are in indexed file performance, be¬ 
cause building and updating the index 
structures are basically' internal opera¬ 
tions, where Realia code just screams. 

The conclusions reached here 
were formed entirely' from the review 
process, lasting only a few weeks. For 
the long term, or for specialized appli¬ 
cations, minor quirks may turn into ma¬ 
jor shortcomings, and features that at 
first seem desirable may turn out to be 
useless bells and whistles. 

Realia is a big, capable compiler, 
fttster than any other COBOL I have 
seen to date. Even though it falls short 
of the holy grail of high-level certifica¬ 
tion, it provides eventhing needed for 


serious applications development in the 
interactive en\'ironment of the micro¬ 
computer; large program and data size, 
excellent compilation and execution 
speed, comprehensive file capabilities, a 
symbolic debugger, source editor, and 
DOS compatibility'. Its unofficial classifi¬ 
cation as low-intermediate is more an 
indication of how outdated the federal 
classifications are' rather than a refiec- 
tion on its capabilities. 

There are, however, several Hies in 
the ointment. One is minor, fixable by 
the application of additional cash to buy' 
the language reference manual. The 
bug in the Ctrl-Break response also 
could be more serious if it is not fixed. 
Another disadvantage is the large size of 
the sy^stem, requiring a hard disk for 
practical operation. The last problem is 
the most serious; copy protection. This 
reduces the usefulness of any' program, 
but a compiler more than any other. If 
it were not copy’-protected and if the 
bug were to be fixed, Realia could 
come highly' recommended. 

Ry'an-McFarland COBOL is some¬ 
what out of its league in this compari¬ 
son. It is a capable performer, with a 
large installed base of applications. At 
half the price, it would be an easy^-to- 
iise, entiT-level compiler for learning 
the COBOL ropes. But considering its 
cost and runtime licensing fees, it 
seems overpriced in comparison to its 
capabilities. I can recommend it only 
for cases that require compatibility' with 
existing ICMCOBOL applications. 

A final, updated look at the Realia 
and Ryan-McFarland COBOL compilers, 
with overall recommendations and rat¬ 
ings in comparison with the other com¬ 
pilers to be reviewed, will be presented 
at the end of this series. I""—1 

Realia COBOL $995 
Realia, Inc. 

10 South Riverside Plaza 
Chicago, IL 60606 
3121346-0642 

CIRCLE 355 ON READER SERVICE CARD 

RMCOBOL: $950: runtime system 
ordy, $250 
Ryan-McPatiand 
609 Deep Valley Drive 
Rolling Hills Estates, CA 90274 
2131541-4828 

CIRCLE 354 ON READER SERVICE CARD 


I'ecl Mirecki hcus a master’s degree in com¬ 
puter science and 20 years of experience in 
information processing. As a corporate ptan- 
ner, he is responsihte for developing decision 
support systems on a variety of hardware 
\ from microcomputers to mainframes. 
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The new compiler for dBase III 




-EASE OF USE- 

dBIIICompiled code can use both dBASE II and dBase III data files, eliminating the need to con¬ 
vert from one format to another. And dBIIICompiler’s unique design lets you concentrate on 
t our dBASE program rather than complex memort- management problems. 

-INDEPENDENCE- 

Buy dBIIICompiler once, and compile and distribute as many applications as necessary at no 
additional cost. WordTech impo,ses no license fees, and compiled applications will execute 
without dBASE III or RunTime® 

-PORTABILITY- 

Versions exist for MS-DOS, as well as for the IBM PC. Cross-environment linkers between ver¬ 
sions enable you to run your dBASE III programs on most MS-DOS machines. 

-SPEED- 

Compiled applications run faster than under the dBASE III interpreter, and are more compact. 

-SECURITY- 

Compilation is the best way of protecting your program source code. 

Suggested retail price: S75(); Cross-environment linkers: SlOO Special introductory offer 
(expires July 31, 1985); dBIIICompiler and one cross linker: S750 

Site liccnsc.s available CIRCLE NO. 20S ON READER SERVICE CARD 

WDRDTECH 5Y5TEM5 

Tools for Thinkers since 1982 

WORDTECH SYSTEMS, INC. P.O.Box 1747 Orinda, CA 94563 TX 503599 (415)254-0900 

tlBA.SE III, dBA.SE II, dBA.SE, RunTime , Ashlon-Tatc, Inc. MS-DOS Microsoft, Inc. IB.M PC International Business Machines, Inc. 







COBOL 


LISTING 1: ARITH.COB 


MOVE STRING-2 (N-S) TO STRING-2 (N). 

330-EXIT. EXIT. 

IDENTIFICATION DIVISION. 

PROGRAM-ID. ARITH. 


340-CHAR-COMP. 

IF WORD (N) = "56" ADD 1 TO N-SUM. 

* ARITHMETIC & CHARACTER BENCHMARK 

* FOR BOTH REAL IA & RMCOBOL, W/NO CHANGES 


340-EXIT. EXIT. 

ENVIRONMENT DIVISION. 

CONFIGURATION SECTION. 


* COPY TIMERPRO for Realia, COPY "TIMERPRO.CBL" for RMC 

COPY TIMERPRO. 

SOURCE-COMPUTER. IBM-PC. 

OBJECT-COMPUTER. IBM-PC. 


LISTING 2: SIEVE.COB 

DATA DIVISION. 

WORKING-STORAGE SECTION. 

77 A-HAX PIC 99999 VALUE 5000. 


IDENTIFICATION DIVISION. 

* 

* SIEVE OF ERATOSTHENES 

77 C-MAX PIC 99999 VALUE 500. 

77 N PIC 99999. 

77 N-S PIC 99. 


* BYTE MAGAZINE HIGH-LEVEL LANGUAGE BENCHMARK 

* JANUARY 1983 BYTE, PAGE 283 

77 N-SUM PIC 99999. 

77 PRODUCT PIC 99999. 

77 TWO PIC 99 VALUE 2. 


PROGRAM-ID. SIEVE. 

ENVIRONMENT DIVISION. 

CONFIGURATION SECTION. 

77 THREE PIC 99 VALUE 3. 

77 HALF PIC 99999V9. 

77 ARITH-MSG PIC X(20) VALUE "DECIMAL ARITHMETIC ". 


SOURCE-COMPUTER. IBM-PC. 

OBJECT-COMPUTER. IBM-PC. 

77 CHAR-MSG PIC X(20) VALUE "CHARACTER OPERATIONS". 

01 ARRAY-1. 


DATA DIVISION. 

WORKING-STORAGE SECTION. 

05 ARRAY-2. 

10 STRING-1 PIC X(10) VALUE "1234567890". 

10 STRING-2 PIC X(10) OCCURS 9 TIMES. 


* FOR DECIMAL VERSION, USAGE IS COMP-3. 

* FOR BINARY, USAGE COMP-1 FOR RMCOBOL, COMP-4 FOR REALIA. 

05 ARRAY-3 REDEFINES ARRAY-2. 

10 WORD PIC XX OCCURS 50 TIMES. 


01 MISC. 

05 I PIC 9(4) COMP-3. 

05 K PIC 9(5) COMP-3. 

* COPY TIMERDAT for Realia, COPY "TIMERDAT.CBL" for RMC 

COPY TIMERDAT. 


05 PRIME-COUNT PIC 9(4) COMP-3. 

05 PRIME PIC 9(5) COHP-3. 

05 INPUT-COUNT PIC 99999. 

PROCEDURE DIVISION. 

000-MAINLINE. 

PERFORM 200-ARITH-TEST THRU 200-EXIT. 


05 ITER-COUNT PIC 9(4) COMP-3. 

05 PRIME-DISP PIC 9(4). 

* 

PERFORM 300-CHAR-TEST THRU 300-EXlT. 

STOP RUN. 


01 FLAG-AREA. 

05 FLAGS PIC X OCCURS 8191 TIMES. 

* 

200-ARITH-TEST. 

DISPLAY " ". 


* COPY TIMERDAT for Realia, COPY "TIMERDAT.CBL" for RMC 

COPY TIMERDAT. 

* 

DISPLAY ARITH-MSG. 

ACCEPT TIMER-START FROM TIME. 

PERFORM 220-ARITH-LOOP THRU 220-EXIT 


★ 

PROCEDURE DIVISION. 

DISPLAY-MESSAGE. 

VARYING N FROM 1 BY 1 UNTIL N > A-MAX. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 


DISPLAY "Sieve of Eratosthenes prime number routine.". 

DISPLAY " ". 

PERFORM 100-GET-COUNT THRU 100-EXIT 

DISPLAY ELAPSED-TIME. 

200-EXIT. EXIT. 


UNTIL INPUT-COUNT NUMERIC'. 

MOVE INPUT-COUNT TO I TER-COUNT. 

* 

220-ARITH-LOOP. 

MULTIPLY N BY THREE GIVING PRODUCT. 

ADD N, PRODUCT GIVING N-SUM. 


TESTING-MODULE. 

ACCEPT TIMER-START FROM TIME. 

PERFORM ITERATION-ROUTINE ITER-COUNT TIMES. 

DIVIDE N BY TWO GIVING HALF. 

220-EXIT. EXIT. 


ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 

DISPLAY ELAPSED-TIME. 

300-CHAR-TEST. 

DISPLAY CHAR-MSG. 

ACCEPT TIMER-START FROM TIME. 


STOP RUN. 

* 

ITERATION-ROUTINE. 

PERFORM 320-CHAR-LOOP THRU 320-EXIT C-MAX TIMES. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 


MOVE ZERO TO PRIME-COUNT. 

PERFORM TABLE-FILL-ROUTINE VARYING I FROM 1 BY 1 

UNTIL I = 8191. 

DISPLAY ELAPSED-TIME. 

300-EXIT. EXIT. 


PERFORM COMPARE-ROUTINE THRU COMPARE-EXIT VARYING I 

FROM 1 BY 1 UNTIL I = 8191. 

* 

320-CHAR-LOOP. 

MOVE STRING-1 TO STRING-2 (1). 

PERFORM 330-CHAR-MOVE THRU 330-EXIT 


TABLE-FILL-ROUTINE. 

MOVE "1" TO FLAGS (I). 

VARYING N FROM 2 BY 1 UNTIL N > 9. 

PERFORM 340-CHAR-COMP THRU 340-EXIT 

VARYING N FROM 1 BY 1 UNTIL N > 50. 


COMPARE-ROUTINE. 

IF FLAGS (I) = "0" GO TO COMPARE-EXIT. 

COMPUTE PRIME =1+1+1. 

320-EXIT. EXIT. 

330-CHAR-MOVE. 


COMPUTE K = I + PRIME. 

PERFORM STRIKOUT UNTIL K > 8191. 

ADD 1 TO PRIME-COUNT. 

1 SUBTRACT 1 FROM N GIVING N-S. 


* 
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Put your PC 
in Pictures^ 


With PC-EYE™ your IBM PC can 
capture real-life pictures of people, 
products, drawings, text • anything 
a video camera can see. Add one 
or more of CHORUS’ software 
packages and you can perform 
sophisticated graphic arts, data 
base management, security and 
long distance communications 
tasks. 



Start with the PC-EYE™ video 
capture system. There are three 
models to choose from with up to 
640 X 512 resolution — 16, 64, 
and 256 gray levels or color 
combinations. Then add one or 
more of the following software 
packages for your application. 



PhotoBase™ - integrates pictures 
with your data base 

Compatible with dBase II, R:Base 
4000 and the IBM Filing Assistant 
and others, PhotoBase lets you use 
your data base system as you now 
do. BUT, now you can add a quarter 
screen picture captured by a video 
camera or VCR and display data, 
pictures, and signatures on the 
screen simultaneously. Applications 
include real estate, bank security 
and signature verification, medical 
record keeping, product cataloging 
and more. 





IMiGIT" - Graphic Arts Capability 

IMiGIT is icon driven and ideal for 
creating traditional or exotic illustra¬ 
tions using combinations of art, text 
and photos for slide presentations, 
video graphics, CAD, medical, adver¬ 
tising and publishing applications. 
IMiGIT PLUS delivers high quality 
true color graphics you can mani¬ 
pulate and edit with text painting, air 
brushing, curve fitting, filled and 
unfilled circles, boxes and much 
more via mouse or digitizer pad. 


CHORUS 



PhotoMail™ - Two-way 
Communications using pictures, 
text and voice. 

Transmit pictures over ordinary 
telephone lines to remote com¬ 
puters. Pictures of people, dia¬ 
grams, text, houses, construction 
sites - anything you can capture 
with standard video equipment you 
can display and transmit at resolu¬ 
tions up to 640 X 400 X 16 levels of 
gray or color. You can edit pictures 
with text and labels. Dual cursors 
permit simultaneous pointing to 
common pictures. PhotoMail sup¬ 
ports alternate voice and image 
transmission, disk storage, and 
hardcopy printout. File conversion 
is included to support “electronic 
mail” systems. 



Great Value Added Opportunities 

OEMs and software developers can 
incorporate high quality pictures 
int6 their products. Systems can be 
upgraded with PC-EYE digitizing 
expansion boards using an EIA 
RS-170 or RS-330 video source 
and PC-EYE imaging subroutines. 

Call us about our other imaging 
products like Colorverter,™ 

Screen Master,™ and CompressIP" 
to help meet your application needs. 
1-800-OCHORUS or 603-424-2900. 
Or write for our “Seeing is 
Believing" comprehensive brochure. 

TM: All are trademarks of 
CHORUS DATA SYSTEMS. INC. 


*dBase II is a trademark of Ashton-Tate; R-Base 
4000 is a trademark of Microrim. Inc.; IBM Filing 
Assistant is a trademark of International Business 
Machines Corporation. . 

CIRCLE NO. 124 ON READER SERVICE CARD 


CHORUS Data Systems, Inc., 6 Continental Blvd., RO, Box 370, Merrimack, New Hampshire 03054 













COBOL 


COMPARE-EXIT. 

EXIT. 

Ir 

STRIKOUT. 

MOVE "0" TO FLAGS (K). 
ADD PRIME TO K. 


100-GET-COUNT. 

DISPLAY "Enter iteration count 1-100". 

ACCEPT INPUT-COUNT. 

100-EXIT. EXIT. 

* COPY TIMERPRO for Realia, COPY "TIMERPRO.CBL" for RMC 

COPY TIMERPRO. 

LISTING 3: FILEIO.COB 

IDENTIFICATION DIVISION. 

PROGRAM-ID. FILEIO. 

* FILE I-0 BENCHMARK 

ENVIRONMENT DIVISION. 

CONFFGURATION SECTION. 

SOURCE-COMPUTER. IBH-PC. 

OBJECT-COMPUTER. IBM-PC. 

* 

INPUT-OUTPUT SECTION. 

FILE-CONTROL. 

* THESE SELECT STATEMENTS ARE FOR RMCOBOL 

* SELECT SEQ-FILE1 

* ASSIGN TO INPUT-OUTPUT, "B:FI LEI.SEQ" 

* ORGANIZATION BINARY SEQUENTIAL. 

* SfeLECT SEQ-FILE2 

* ASSIGN TO OUTPUT, "B:FILE2.SEQ» 

* ORGANIZATION BINARY SEQUENTIAL. 

* SELECT REL-FILES 

* ASSIGN TO RANDOM, "B:FILES.REL" 

* ORGANIZATION RELATIVE 

* ACCESS DYNAMIC 

* RELATIVE KEY REC-NUM 

* FILE STATUS lO-STAT. 

* SELECT INX-FILE4 

* ASSIGN TO RANDOM, "B:FILE4.0AT" 

* ORGANIZATION INDEXED 

* ACCESS DYNAMIC 

* RECORD KEY REC-KEY 

* ALTERNATE RECORD KEY ALT-KEY WITH DUPLICATES 

* FILE STATUS lO-STAT. 

* THESE SELECT STATEMENTS ARE FOR REAL IA COBOL 

SELECT SEQ-FILEl 

ASSIGN TO "B:FILE1.SEQ[F]" 

ORGANIZATION SEQUENTIAL. 

SELECT SEQ-FILE2 

ASSIGN TO "B;FILE2.SEQ[F]" 

ORGANIZATION SEQUENTIAL. 

SELECT REL-FILES 

ASSIGN TO "B:FILE3.REL[F]" 

ORGANIZATION RELATIVE 
ACCESS DYNAMIC 
RELATIVE KEY REC-NUM 
FILE STATUS lO-STAT. 

SELECT INX-FILE4 

ASSIGN TO "B:FILE4.0AT" 

ORGANIZATION INDEXED 
ACCESS DYNAMIC 
RECORD KEY REC-KEY 

ALTERNATE RECORD KEY ALT-KEY WITH DUPLICATES 
FILE STATUS lO-STAT. 

DATA DIVISION. 

FILE SECTION. 


FD SEQ-FILEl LABEL RECORDS ARE 

STANDARD. 

01 RECORD-1. 


05 SEQ-REC-WORD 

PIC X(7). 

05 SEQ-REC-NUM 

PIC 9999. 

05 SEQ-REC-TAIL 

PIC X(89). 

FD SEQ-FILE2 LABEL RECORDS ARE 

STANDARD. 

01 RECORD-2 

PIC X(IOO). 

FD REL-FILE3 LABEL RECORDS ARE 

STANDARD. 

01 RECORD-3. 


05 REL-REC-WORD 

PIC X(7). 

05 REL-REC-NUM 

PIC 9999. 

05 REL-REC-TAIL 

PIC X(89). 

FD INX-FILE4 LABEL RECORDS ARE STANDARD. 

01 RECORD-4. 


05 INX-REC-WORD 

PIC X(7). 

05 REC-KEY 

PIC XXXX. 

05 ALT-WORD 

PIC X<5). 

05 ALT-KEY 

PIC XXXX. 

05 INX-REC-TAIL 

PIC X(80). 

WORKING-STORAGE SECTION. 


77 REC-LIMIT 

PIC S999 COMP-3 


VALUE 300. 

77 REC-COUNT 

PIC S999 COMP-3. 

77 REC-NUM 

PIC S999 COMP-3. 

77 HALF-WAY 

PIC S999 COMP-3. 

77 COUNTER 

PIC S999 COMP-3. 

01 lO-ERR-MSG. 


05 FILLER PIC X(16) VALUE "lO-ERROR STATUS ". 

05 lO-STAT 

PIC XX. 

01 FILE-MSG. 


05 FILE-TYPE 

PIC X(11). 

05 lO-TYPE 

PIC X(6). 

05 MAX-RECS 

PIC ZZZ9. 

05 FILLER PIC X(8) VALUE » RECORDS". 

* COPY TIMERDAT for RM, COPY "TIMERDAT.CBL" for Realia. 

COPY TIMERDAT. 


PROCEDURE DIVISION. 


DECLARATIVES. 


10-ERROR SECTION. 


USE AFTER STANDARD ERROR PROCEDURE ON REL-FILE3, 


INX-FILE4. 

REL-IO-ERROR. 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY lO-ERR-MSG. 


STOP RUN. 


END DECLARATIVES. 


MAINLINE SECTION. 


000-MAINLINE. 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


DISPLAY " ". 


PERFORM 100-SEQ-FILE-I-0 

THRU 100-EXIT. 

PERFORM 200-SEQ-FILE-COPY 

THRU 200-EXIT. 

PERFORM 300-REL-FILE-I-0 

THRU 300-EXIT. 

PERFORM 400-INX-FILE-WRITE 

THRU 400-EXIT. 

PERFORM 500-INX-FILE-READ 

THRU 500-EXIT. 

PERFORM 600-INX-FILE-IO 

THRU 600-EXIT. 

STOP RUN. 


100-SEQ-FILE-I-0. 


HOVE "SEQUENTIAL » TO FRE¬ 

•TYPE. 

MOVE REC-LIMIT TO MAX-RECS. 


MOVE "WRITE " TO 10-TYPE. 


DISPLAY FILE-MSG. 


ACCEPT TIMER-START FROM TIME. 

OPEN OUTPUT SEQ-FILEl. 


PERFORM 120-SEQ-LOOP THRU ‘ 

120-EXIT 
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COBOL 


VARYING REC’COUNT FROM 1 BY 1 
UNTIL REC-COUNT > REC-LIMIT. 

CLOSE SEQ-FILEI. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

HOVE “READ « TO 10-TYPE. 

DISPLAY FILE-MSG. 

ACCEPT TIMER-START FROM TIME. 

OPEN INPUT SEQ-FILEI. 

PERFORM 130-SEQ-LOOP THRU 130-EXIT 
VARYING REC-COUNT FROM 1 BY 1 
UNTIL REC-COUNT > REC-LIMIT. 

CLOSE SEQ-FILEI. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

100-EXIT. EXIT. 

120-SEQ-LOOP. 

MOVE "RECORD" TO SEQ-REC-UORD. 

MOVE REC-COUNT TO SEQ-REC-NUM. 

MOVE SPACES TO SEQ-REC-TAIL. 

WRITE RECORD-1. 

120-EXIT. EXIT. 

130-SEQ-LOOP. 

READ SEQ-FILEI. 

130-EXIT. EXIT. 

200-SEQ-FILE-COPY. 

WJVE "COPY " TO 10-TYPE. 

DISPLAY FILE-MSG. 

ACCEPT TIMER-START FROM TIME. 

OPEN INPUT SEQ-FILEI 
OUTPUT SEQ-FILE2. 

PERFORM 220-COPY-LOOP THRU 220-EXIT 
VARYING REC-COUNT FROM 1 BY 1 
UNTIL REC-COUNT > REC-LIMIT. 

CLOSE SEQ-FILEI, SEQ-FILE2. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

200-EXIT. EXIT. 

220-COPY-LOOP. 

READ SEQ-FILEI. 

HOVE RECORD-1 TO RECORD-2, 

WRITE RECORD-2. 

220-EXIT. EXIT. 

300-REL-FILE-I-0. 

HOVE "RELATIVE " TO FILE-TYPE. 

HOVE "WRITE" TO lO-TYPE. 

DISPLAY FILE-MSG. 

ACCEPT TIMER-START FROM TIME. 

OPEN OUTPUT REL-FILE3. 

PERFORM 310-REL-LOOP THRU 310-EXIT 
VARYING REC-NUM FROM 1 BY 1 
UNTIL REC-NUM > REC-LIMIT. 

CLOSE REL-FILE3. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

MOVE "READ "TO lO-TYPE. 

DISPLAY FILE-MSG. 

COMPUTE HALF-WAY = REC-LIMIT / 2 1. 

ACCEPT TIMER-START FROM TIME. 

OPEN INPUT REL-FILE3. 

PERFORM 320-REL-LOOP THRU 320-EXIT 

VARYING REC-COUNT FROM HALF-WAY BY 1 
UNTIL REC-COUNT > REC-LIMIT. 

CLOSE REL-FILE3. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

MOVE "RO-WRT" TO lO-TYPE. 


DISPLAY FILE-MSG. 

COMPUTE HALF-WAY = REC-LIMIT / 2 + 1. 

ACCEPT TIMER-START FROM TIME. 

OPEN I-O REL-FILE3. 

PERFORM 330-REL-LOOP THRU 330-EXIT 

VARYING REC-COUNT FROM HALF-WAY BY 1 
UNTIL REC-COUNT > REC-LIMIT. 

CLOSE REL-FILE3. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

300-EXIT. EXIT. 

310-REL-LOOP. 

MOVE "RECORD" TO REL-REC-WC«D. 

MOVE REC-NUM TO REL-REC-NUM. 

MOVE SPACES TO REL-REC-TAIL. 

WRITE RECORD-3. 

310-EXIT. EXIT. 

320-REL-LOOP. 

MOVE REC-COUNT TO REC-NUM. 

READ REL-FILE3. 

COMPUTE REC-NUM = REC-NUM - HALF-WAY + 1. 
READ REL-FILE3. 

320'EXIT. EXIT. 

330-REL-LOOP. 

MOVE REC-COUNT TO REC-NUM. 

READ REL-FILE3. 

REWRITE RECORD-3. 

COMPUTE REC-NUM « REC-NUM - HALF-WAY + 1. 
READ REL-FILE3. 

REWRITE RECORD-3. 

330-EXIT. EXIT. 

400-INX-FILE-WRITE. 

MOVE "INDEXED " TO FILE-TYPE. 

MOVE "WRITE" TO 10-TYPE. 

DISPLAY FILE-MSG. 

COMPUTE HALF-WAY = REC-LIMIT / 2 + 1. 

MOVE ZERO TO COUNTER. 

ACCEPT TIMER-START FROM TIME. 

OPEN OUTPUT INX-FILE4. 

PERFORM 420-INX-LOOP THRU 420-EXIT 

VARYING REC-COUNT FROM HALF-WAY BY 1 
UNTIL REC-COUNT > REC-LIMIT. 

CLOSE INX-FILE4. 

ACCEPT TIMER-END FROM TIME, 

PERFORM 2400-CALC-TIME THRU 2400'EXIT. 
DISPLAY ELAPSED-TIME. 

400-EXIT. EXIT. 

420-INX-LOOP. 

MOVE "RECORD" TO INX-REC-WORO. 

HOVE REC-COUNT TO REC-KEY. 

ADD 1 TO COUNTER. 

MOVE COUNTER TO ALT-KEY. 

MOVE " ALT " TO ALT-WORD. 

MOVE SPACES TO INX-REC-TAIL. 

WRITE RECORD-4. 

COMPUTE REC-NUM = REC-COUNT - HALF-WAY + 1. 
MOVE "RECORD" TO I NX-REC-WORD. 

HOVE REC-NUM TO REC-KEY. 

ADD 1 TO COUNTER. 

MOVE COUNTER TO ALT-KEY. 

MOVE " ALT " TO ALT-WORD. 

MOVE SPACES TO INX-REC-TAIL. 

WRITE RECORO-4. 

420-EXIT. EXIT. 

500-INX-FILE-READ. 

MOVE "READ" TO 10-TYPE. 

DISPLAY FILE-MSG. 

MOVE ZERO TO REC-NUM. 

ACCEPT TIMER-START FROM TIME. 

OPEN INPUT INX-FILE4. 

PERFORM 520-INX-LOOP THRU 520-EXIT 

VARYING REC-COUNT FROM REC-LIMIT BY -1 
UNTIL REC-COUNT < HALF-WAY. 
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Ions about 
>our software neecfe to \)CWIt:OM— 

the people major software users around 
the world have trusted for years. 
NX^TCOM has the products you need to 
get the job done right. Proven performers 
like WATFOR*, WATFIV*, WATBOL*, 
and SCRIPT Plus new leaders in soft¬ 
ware for PC workstations and mlcro-to- 
malnframe communications. Networks, 
language interpreters and compilers. 
Text preparation and data management. 
All WATCOM products are human 
engineered to provide the optimum in 
people efficiency and productivity And 
the/re designed to run compatibly on 
IBM mainframes and PC's, Digital main- 




micros, ^d'Commi^ 
micTDs. y 

\Xfoatever you need is backed^jp by 
\XATCOM's Innovative maintenance and^ 
support services. You'll be kept up to/ 
date with the latest in product enhance¬ 
ments and information. And our publica¬ 
tions and seminars will help you get the 
most out of your software Investment. 
\)CATCOM. Quality products. Professional 
service. And a reputation built on more 
than 150,000 licensed mainframe and 
micro software programs throughout 
the world. So talk to us before you 
decide. After all, choosing the right 
software is serious business. For you. 
And for WATCOM. 


Faster document preparation with fewer errors makes ; !:■ 
WATCOM GML the right choice. 

GML is the Generalized Markup Language defined by IBM 
for contracts, proposals, research papers and letters. 

WATCOM GML is faster than conventional GML processors 
because WATCOM processes GML tags directly. And errors 
are less trouble because WATCOM GML diagnoses errors in 
GML terms, rather than the underlying text formating 
language. 


WATCOM GML runs on IBM mainframes, PCs, and Digital 
VAX's*. And IBM DCF* or Waterloo SCRIPT can be used to 
give you the quality copy you need. 

Make the right choice. Call or write WATCOM today and 
we'll tell you all about WATCOM GML or any of 
WATCOM'S other people-efficient products. 


Hie right choice in software. 


YesI I want to make the right choice in software. Send me more information on; □ WATCOM GML □ WATCOM Software Catalogue 


IMame:___ 

Compare_ 

We: ___ 

Address:_ 

Oly: _State:_Zip:. 


WATCOM PRODUCTS INC. 

415 Phillip Street 
\X4aterloo, Ontario, Canada 
IM2L3X2 

( 519 ) 886-3700 

Telex 06-955458 
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*\XATFOR, WATFIV and WATBOL are registered trademarks of the Univefsity of Waterloo. 

*IBM DCF arxf IBM PC are registered trademarks of International Business Machines Corporation. 
•VAX is a registered trademark of Digital Equipment Corporation. 
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COBOL 


CLOSE INX-FILE4. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

5pO-EXIT. EXIT. 

520-1 NX'LOOP. 

MOVE REC-COUNT TO REC-KEY. 

READ INX-FILE4 KEY IS REC-KEY 
INVALID KEY GO TO 990-STOP. 

ADD 1 TO REC-NUM. 

HOVE REC-NUM TO REC-KEY. 

READ INX-FILE4 KEY IS REC-KEY 
INVALID KEY GO TO 990-STOP. 

520-EXIT. EXIT. 

600-INX-FILE-IO. 

MOVE ''RO-WRT” TO 10-TYPE. 

DISPLAY FILE-HSG. 

MOVE 200 TO COUNTER. 

MOVE ZERO TO REC-NUM. 

ACCEPT TIMER-START FROM TIME. 

OPEN I-O INX-FILE4. 

PERFORM 620-INX-LOOP THRU 620-EXIT 

VARYING REC-COUNT FROM REC-LIMIT BY -1 
UNTIL REC-COUNT < HALF-WAY. 

CLOSE INX-FILE4. 

ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 
DISPLAY ELAPSED-TIME. 

600'EXIT. EXIT. 

620-INX-LOOP. 

MOVE REC-COUNT TO REC-KEY. 

READ 1NX-F1LE4 KEY IS REC-KEY 
INVALID KEY GO TO 990-STOP. 

SUBTRACT 1 FROM COUNTER. 

MOVE COUNTER TO ALT-KEY. 

REWRITE RECORD-4. 

ADD 1 TO REC-NUM. 

MOVE REC-NUM TO REC-KEY. 

READ INX-FILE4 KEY IS REC-KEY 
INVALID KEY GO TO 990-STOP. 

SUBTRACT 1 FROM COUNTER. 

MOVE COUNTER TO ALT-KEY. 

REWRITE RECORD-4. 

620-EXIT. EXIT. 


990-STOP. 

DISPLAY "INVALID KEY ", REC-KEY. 

STOP RUN. 

* COPY TIMERPRO for RM, COPY "TIMERPRO.CBL" for Realia. 

COPY TIMERPRO. 

LISTING 4: DISPLA.COB 

IDENTIFICATION DIVISION. 

PROGRAM-ID. DISPLA. 

* SCREEN DISPLAY BENCHMARK 

ENVIRONMENT DIVISION. 

CONFIGURATION SECTION. 

SOURCE-COMPUTER. IBM-PC. 

OBJECT-COMPUTER. IBM-PC. 

DATA DIVISION. 

WORKING-STORAGE SECTION. 

77 SCREEN-LINE PIC X(72). 

01 CLEAR-1. 

05 ESC-LEFT-BRACK PIC S9999 COMP VALUE 7003. 

05 TWO-J PIC XX VALUE "2J».\ 

01 CLEAR-SCREEN REDEFINES CLEAR-1 PIC XXXX. 

* COPY "TIMERDAT.CBL" for RHC, COPY TIMERDAT FOR Realia 


COPY TIMERDAT. 

PROCEDURE DIVISION. 

000-MAINLINE. 

MOVE ALL "0" TO SCREEN-LINE. 

ACCEPT TIMER-START FROM TIME. 

PERFORM 120-DISP-LOOP THRU 120-EXIT 10 TIMES. 
ACCEPT TIMER-END FROM TIME. 

PERFORM 2400-CALC-TIME THRU 2400-EXIT. 

DISPLAY ELAPSED-TIME. 

STOP RUN. 

120-DISP-LOOP. 

* FOLLOWING LINE FOR RMCOBOL ONLY 

* DISPLAY " " LINE 1 POSITION 1 ERASE. 

* FOLLOWING LINE FOR REALIA ONLY 

DISPLAY CLEAR-SCREEN. 

PERFORM 130-OISP-LOOP THRU 130-EXIT 25 TIMES. 

120-EXIT. EXIT. 

130-DISP'LOOP. 

DISPLAY SCREEN-LINE. 

130-EXIT. EXIT. 

* COPY "TIMERPRO.CBL" for RMC, COPY TIMERPRO FOR Realia 
COPY TIMERPRO. 

LISTING 5: TIMERPRO.COB 


* COPY FILE OF PROCEDURE STATEMENTS FOR TIMER CALCULATIONS 

* NAME IS TIMERPRO.COB FOR REALIA, 

* TIMERPRO.CBL FOR RM 

2400-CALC-TIME. 

ADD 1 TO TIM1-HH. 

ADD 1 TO TIM2-HH. 

MOVE TIM2-HM TO TIM3-MM. 

HOVE TIH2-SS TO TIM3-SS. 

IF TIM3-MM = ZERO OR TIM3-MM < TIMl-MH 
SUBTRACT 1 FROM TIM2-HH 
ADD 60 TO TIM3-MM. 

IF TIM3-SS = ZERO OR TIM3-SS < TIMl-SS 
SUBTRACT 1 FROM TIM3-HM 
ADD 60 TO TIM3-SS. 

SUBTRACT TIMl-HH FROM TIM2-HH GIVING ELAPSED-HH. 
SUBTRACT TIM1-MM FROM TIM3-MM GIVING ELAPSED-MM. 
SUBTRACT TIMl-SS FROM TIM3-SS GIVING ELAPSED-SS. 
2400-EXIT. EXIT. 

LISTING 6: TIMERDAT.COB 


* COPY FILE OF DATA NAMES FOR TIMER CALCULATIONS 

• NAME IS TIMERDAT.COB FOR REALIA, 


* 


TIMERDAT.CBL 

FOR RM 


01 

TIMER-START. 




05 

TIMl-HH 


PIC 99. 


05 

TIM1-MM 


PIC 99. 


05 

TIMl-SS 


PIC 99V99. 

01 

TIMER-END. 




05 

TIM2-HH 


PIC 99. 


05 

TIM2-MM 


PIC 99. 


05 

TIM2-SS 


PIC 99V99. 

01 

TIMER-DIFF. 




05 

TIM3-MM 


PIC 999. 


05 

TIM3-SS 


PIC 999V99. 

01 

ELAPSED-TIME. 




05 

FILLER PIC 

X(13) VALUE "ELAPSED TIME ". 


05 

ELAPSED-HH 


PIC 99. 


05 

FILLER 


PIC X VALUE 


05 

ELAPSED-MM 


PIC 99. 


05 

FILLER 


PIC X VALUE 


05 

ELAPSED-SS 


PIC 99.99. 
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dBASEIU yi^kDMMAT/C m) POWeRFl/L 
NEW BUSINESS PR06RAMMIN6 LANGUAGE. 

-Bob Davies, President/SBT Corporation 


AFTER A TWO-HOUR 
HANDS-ON SESSION WITH 

d BASE m, IT \%£v/aEflrT that 

ASHTON-TATE HAS MADE A SKsAf/F/CA/^fT 
ADSWNCEMENT IN THE TECHNOLOGV 
OF MICROPROCESSOR-BASED DBMS. 

-Robert Dew. Vice President/The Computer Society 


RATHER THAN BEING 
AN /M/rATO^, ASHTON-TATE 
HAS ONCE AGAIN SHOWN ITSEXF TO 
BE AN /AmMTO^. 

-Larry Heimindinger/Origin, Inc. 


ASHTON-TATE 
HAS LISTENEO TO 
THEIR USERS. THIS 
PRODUCT Aa34i£5S;tf‘S EVERY 
ITEM ON MY W/SF'L/ST. 

-Mark DaVia/National Microware, Inc. 



ASHTON-TATE 
HAS USHERED IN A /^£A'A/SMVC£. 
THE NEXT Q£MeFAT/ay OF SOFTVIMRE 
IS NOW A FEALJTY. 

-Chris MacNeil/Abel Computers 


THE NEW REPORT 
GENERATOR IS SUP£R TO 
USE AND MODIFY 
LABEL GENERATION IS 
ALSO A NICE TOUCH. 

-Michael Broska/Agate Systems, Inc. 


dBASE III™ is the powerful and easy-to-use relational database management system you’ve been 
waiting for. You can use it without hesitation whether you’re a beginner or an expert. 

The big winner in the easy-to-use vs. more powerful controversy is you. 

If you want to know all about dBASE III, come to your Ashton-Thte software dealer for a free demon¬ 
stration. For more information call (800) 437-4329 ext. 2330 or in Colorado call (303) 799-4900 ext 2330. 

dBASE III and Ashton-Ttite are trademarks of Ashton-Thte. © Ashton-T^te 1984. All rights reserved. 
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dBASEin IS BY 
FAR THE £A6/SSr. MOST 

cosr-^mcT/vs 

WAY TO MANA&E A 
LARGE DATA BASE. 

-Robb Auspitz/McEntyre Designs 


dBASElII IS miCM£AS/£^ 

TO OPERATE AND UNOERSTAND. 
PROGRAMMING WITH IT IS A Bfi££Z£. 

-Michael Broska/Agate Systems, Inc. 


THE NATURAL CHOICE 
OF THE NOVICE USER 
WITH EXPANDABLE NEEDS. 
dBASE HI IS REALLY 
EASY TO USEl 

-Alex Gersen/Alex Systems 


dBASE in 
SUCCESSFULLY 
COMBINES THE 
FEATURES OF A POWEEEUL 
DATABASE MANAGER WITH THE SIMPLICITY 
AND USER-FRIENDLINESS OF A FILE MANAGER. 
IT SETS THE STANDARD A&AINST WHICH ALL 
OTHERS WILL HAVE TO BE COMPARED. 

-Jerry Schneider. Vice President/WBS & Associates 


ASHTON-TATE 
HAS OSY/OUSLY LISTENED 
TO THE END USERS. 

-Dave Browning, Chairman/ 
Database SI6, Capital PC Users Group 

THE DEGREE ' 

OF RESPONSIVENESS 
WHICH ASHTON-TATE HAS SHOWN 
IN ITS WILUA/CYYESS TO l/STE/Y AND ADAPT 
TO USER /YEED SHOULD GUARANTEE IT A 
committed FOLLOWING IN THE 
MICROCOMPUTER COMMUNITY. 

-Phillip Wood. Director of Data Processing/Search Institute 


_ Software from _ 

ASHTON -TArE’ 

Wfell putyou in a)ntrol. 
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The PCs speed can be increased as much 
as three times with accelerator boards 
from Kamerrnan and Orchid. 


TOM PUCKETT 


T he speed with which a PC exe¬ 
cutes a task is always a critical 
matter to the user. The demand 
for greater speed has been a given in 
the computing industry since its begin¬ 
ning. One way to approach the problem 
of increasing speed is to restructure the 
computation itself so that it requires 
fewer resources. This is often done in 
dealing with scientific problems; the fast 
Fourier transform is a good example. 
Another approach is to use improved 
software development tools, such as op¬ 
timizing compilers. A third approach is 
to add hardware to the computer to 
make the CPU run faster. Two such 
CPU-accelerator boards are reviewed 



here: Kamerrnan Labs’ Superflight and 
Orchid Technology’s PCturbo-186. 

Table 1 summarizes their features. 

The Superflight board does its job 
by replacing the PC’s Intel 8088 proces¬ 
sor chip with an 8086 chip. The 8086 
runs at twice the speed of the 8088 and 
has a 16-bit bus interface rather than 
the 8-bit interface of the 8088. PCturbo- 
186 supplements the 8088 with an 
80186 processor. The 80186 serves as 
the primary processor; it runs at 8 
mHz—about two-thirds faster than the 
8088—and uses a 16-bit bus interface. 
The 8088 serves as a subsidiary proces¬ 
sor handling peripheral I/O devices, 
such as disks and printers. 


Both boards can increase the speed 
of the PC by two to three times when 
performing common computing tasks. 
Of course, some operations—for exam¬ 
ple, tasks such as copying one floppy 
disk to another—are almost completely 
I/O bound; speeding up the processor 
will make no practical difference in the 
time required to perform the operation. 
However, the speed of tasks such as re¬ 
calculation of large in-memory spread¬ 
sheets can be improved; these boards 
can reduce the time required for these 
tasks to one-half to one-third the time 
previously required. 

All electronic components have in¬ 
herent speed limitations, but other limi- 
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OUR MODULA-2 SOFTWARE DEVELOPMENT SYSTEM 
TURNS “WAIT TIME” INTO “WORK TIME.” 





When Modula-2 was introduced as 
the programming language of the 
future, it no doubt whet your appetite 
for greater efficiency. 

A vast improvement over Pascal, 
the language is modular^ designed 
for greater ease of large program 
development. With built-in error con¬ 
trol features that can save you up to 
30% on editing time. 

Today, there’s a complete Modula-2 programming 
environment: SDS-XP. 


while you edit. 

REDUCE YOUR WAIT. There’s no time like real 
time. And that’s about how fast the SDS-XP compiler 
works. It turns up to 100 lines of Modula-2 text into native 
machine code in less than five seconds. 

Our intelligent, syntax-directed editor can save up to 
90% on typing time. It lets you enter full statements with 
a single keystroke, gives on-line help to correct undefined 
variables or syntax errors and formats your program auto¬ 
matically. So you spend less time debugging and less time 
recompiling. 

There are also multiple editor windows that let you refer 
to one file while you edit another. And that can add even 
more hours of creative, productive time to your day. 

BUILD UP PROGRAMS. SDS-XP lets you 
create programs using your compu¬ 
ter’s full capabilities. With extensive 
libraries, you can develop several, 
nkable components that can be 
assembled automatically. You 
can also access exclusive link- 
and-run modules for direct 


SDS-XP runs on the IBM® PC 
family or any 100% compatible 
computer. The system is non-copy 
protected. And any programs you 
develop using it, you own. 

TWO TRIM PRICES: $249 OR 
$80.88. Best of all, there are two 
Modula-2 software development sys¬ 
tems to choose from. So you can fit 
your needs, and your budget. 

For $249 you can get SDS-XP with 
foreign object importer, module tool 
box and the option to add a debugger 
for even greater programming capability. 

Or, for just $80.88, there’s M2SDS with our editor, 
compiler and linker. It, too, is a complete programming 
environment and it’s specially designed for those who want 
easy-to-learn, easy-to-use pro¬ 
gramming capabilities. 


It not only has a faster compiler, 
it also saves time by compiling 


Both SDS-XP and M2SDS 
include a comprehensive 
language text/user’s manual 
and telephone support from 
Interface Technologies. 

Call us today to order the 
programming environment 
that’s best for you. Get the 
future of progranuning effi¬ 
ciency. And the sure way to 
lose wait fast. 


Work faster and easier with 
multiple editor 
windows. 


WE ACCEPT CHECKS, MASTERCARD, VISA AND AMERICAN EXPRESS. Price 
does not include shipping and handling. Texas residents add 6.125% Sales Tax. 
International orders add $30. 


calls to the operating system, 
sound, 8087 and color graphics. 

Our compiler turns 100 lines of 
typical Modula-2 text into optimized 
machine code in under five seconds. 


a. 


INTERFACE 
TECHNOLOGIES 


3336 Richmond, Suite 200, Houston, TX 77098 


IF YOU’RE TIRED OF WAITING ON YOUR COMPILER AND WANT TO LOSE WAIT, 

CAU1-800-922-9049 

(IN TEXAS, CALL 713/523-8422.) 
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PHOTO 1: Orchid Technology’s PCturbo-186 


The board shown here has a filled daughterboard for a total 
of 640KB RAM. The chip carrier with the finned heatsink is 
the 80186; the other is a custom gate array. 




PHOTO 2: Kamerman Labs’ Saperflight 


This unit has a filled daughterboard and 640KB RAM. A 
ribbon cable from the header connector runs to a plug that 
replaces the 8088 on the PC motherboard. 


tations are imposed by the organization 
of the processor and the architeaure of 
the computer. Figure 1 shows the or¬ 
ganization of the IBM PC in simplified 
terms. The Execution Unit (EU) and Bus 
Interface Unit (BIU) are the two pri¬ 
mary elements of the 8088 chip, and 
they run somewhat independently. The 
EU is concerned with the actual inter¬ 
pretation of instructions; the BIU 
fetches and stores data and instructions 
over the Multiplexed Bus. 

An important aspea of the BIU is 
that it attempts to anticipate the EU’s 
needs for instruaions. On speculation, 
before it has been requested to do so 
by the EU, the BIU fetches instruaions 
that follow the currently executing in- 
struaion and stores them in the Instruc¬ 
tion Queue. Only in the relatively rare 
situations of transfer of control will this 
be wasted effort, so most of the time 
the EU finds its next instruction already 
present in the queue. This overlapping 
of aaivity by the chip’s two primary ele¬ 
ments, EU and BIU, greatly increases 
the overall speed of the processor. 

The Multiplexed Bus handles the 
transfer of instructions and data be¬ 
tween the 8088 and main storage. In ad¬ 
dition, it manages the bulk transfer of 
data between main storage and periph¬ 
eral devices, such as disk drives. Data 
transfers to and from peripheral devices 
are under the sponsorship of a Direct 
Memory Access (DMA) controller, so 
they go only to main storage, never di- 
realy to the 8088. DMA transfers take 
priority over 8088 transfers, because the 
data flow from a moving mechanical de¬ 
vice, such as a disk, cannot conveniently 
be suspended if a conflict for bus ac¬ 
cess were to develop. 


The effective speed of systems of 
this nature cannot be defined simply. 
The EU, the BIU, and the DMA control¬ 
ler all can perform independent actions 
simultaneously, which causes complex 
interactions. The amount of conflict for 
shared resources, such as storage and 
the bus, depends upon the nature of 
the computation under way and the de¬ 
tails of the data being processed. The 
speed of main-storage access affects the 
frequency of conflict for bus control. If 
the computation involves significant 
data movement between storage and 
slower peripherals such as floppy disks, 
the speed of the disk drive is often the 
only thing that matters. 

Awkward interactions can take 
place between software and hardware. 
An example as old as rotating media is 
that of reading successive sectors of 
data from a disk drive. The data on a 
single track of a floppy drive is typically 
divided into eight or nine sectors. Sup¬ 
pose a sector is read in and processed 
by a program in a little less time than is 
required for one complete rotation of 
the disk. A read for the next sector can 
then be set up and initiated just as the 
sector comes under the read/write 
heads of the drive. Now suppose the 
program is changed so that the time re¬ 
quired to process a sector is increased 
only slightly, but still enough that it 
takes slightly longer than one rotation 
of the disk drive to be ready to read the 
next sector. Unfortunately, this means 
the sector to be read has just passed the 
read/write heads, and another full rota¬ 
tion of the disk must occur. A minor 
program change thus leads to a sudden 
jump from one rotation time to two for 
processing each sector. 


Because of all these interactions, 
the only sure way to increase the speed 
of a system is to increase the speed of 
all the elements: the EU, the BIU, stor¬ 
age, and the peripheral devices. The 
speed of a particular computation, how¬ 
ever, is often limited only by one or 
two elements of a system, and in such 
cases selective improvements can make 
a big difference. The classic example of 
such an improvement is the use of a 
RAM disk as a replacement for a disk 
drive: a portion of main storage is set 
aside to simulate the disk, with effective 
access and transfer times of perhaps 
one-tenth those of a real disk. For I/O- 
bound computations, the improvement 
is naturally dramatic. 

Another, more architectural, route 
to faster operation falls under the gen¬ 
eral heading of doing more things in 
parallel. The particular case of interest 
is the bus: within the IBM PC, the bus 
handles 8 bits at a time. If the structure 
is changed so that 16 bits are handled 
at once, data transfers will be signifi¬ 
cantly faster. This is particularly appro¬ 
priate to consider because many ele¬ 
ments of the 8088 design, such as the 
registers, are already 16 bits wide. 

The 8088 itself is not adaptable for 
this purpose, because the 8-bit bus is a 
fixed element of the BIU and main-stor¬ 
age design. The 8086, however, does of¬ 
fer a 16-bit BIU. In fact, Intel specifically 
identifies the two chips as having identi¬ 
cal execution units; the essential differ¬ 
ences are in the BIU. In addition to a 
wider bus, the 8086 has a 6-byte in¬ 
struction prefetch queue, compared to a 
4-bit queue on the 8088. The prefetch 
algorithms also differ: the 8088 BIU will 
fetch another instruaion byte as soon 
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Networking Raised to a 
Greater Power 


Advanced Technology. With it, IBM tripled the speed of the 
PC and increased its memory capacity five-fold. Nowhere is 
this increase in computing power more important than in 
networking situations. If the ATs technological advances 
have prompted you to look into a multi-user network, you 
owe it to yourself to take a closer look at MultiLink 
Advanced’" ... a unique multi-tasking, multi-user network¬ 
ing system that runs programs under PC-DOS 3.0. 

Eight Workstations for the Price of an AT. MultiLink 
Advanced’" represents the next generation in networking 
systems for IBM microcomputers. The system enables ter¬ 
minals, connected to a single AT, to emulate IBM-PC’s hav¬ 
ing up to 480K of RAM (The PC-Shadow’" terminal, shown 
above, even has a PC look-alike, as well as work-alike, 
keyboard and display). 

This means that instead of spending $3,000 per worksta¬ 
tion for a PC with a Kilobuck “Network Interface Board.” you 
can use inexpensive terminals . . . eight of which cost less 
than an IBM AT. Even if you need only one workstation 
connected to your AT, you’ll realize significant savings. 


MultiLink Advanced "... Instant Access to All of Your 
Resources. Central to most multi-user situations Is the 
need to coordinate a variety of printers. With whafs been 
described by PC-Tech Journal as “. . . by far, the best print 
spooler for the IBM PC,” MultiLink Advanced " gives users 
the option to print either at their workstations, or at a central 
location. In addition, programs and files can be shared by 
multiple users locally or through use of a modem. Just think 
of it . . . having remote access to an AT with a lightweight 
terminal/modem. 

Although designed to take advantage of the AT MultiLink 
Advanced '" runs on all versions of PC-DOS, except 1.0, and 
certain implementations of MS-DOS. A wide range of lead¬ 
ing programs are supported which include WordStar, 
dBASE III, Multimate, and Lotus 1-2-3. 

Get the Advanced Story Today. Call The Software Link 
Today for complete details and the dealer nearest you. Multi- 
Link Advanced’" Is immediately available at the suggested 
retail price of $495 and comes with a money-back guaran¬ 
tee. VISA, MC, AMEX accepted. 


ffiffloaOGDlLDiJDCs 




IBM. PC, AT. & PC-DOS are trademarks of 
IBM Corp. MS-DOS. WordStar. dBASE III. 
Lotus 1-2-3, and Multimate are trademarks 
of Microsoft Corp.. MicroPro. Ashton-Tate. 
Lotus Development Corp.. & Multimate 
International, respectively. 


SOFTWARE LINK, INC. 


8601 Dunwoody Place, Suite 336. Atlanta, GA 30338 Telex 4996147 SWLINK 

CALL: 404/998-0700 


Dealer Inquiries Invited 

MultiLink Advanced '*’ is a trademark of The Software Link. Inc. 
CIRCLE NO. 209 ON READER SERVICE CARD 







SPEED UMIT 

FIGllRE 1: PC Organization 


8088 



Illustrated here is the organization of the PC in simplified terms. The Execution Unit (EU) and Bus Interface Unit (BIU) are 
the two primary elements of the 8088 processor chip, and they run somewhat independently. 


as there is a single vacancy in its queue, 
whereas the 8086 BIU waits until 
2 bytes are vacant in the queue. 

The 8086 offers another advantage 
over the 8088: one of its models can be 
run at twice the speed of an 8088. The 
use of a double-speed 8086 in conjunc¬ 
tion with a 16-bit bus and main storage 
are the major facilities offered by the 
Superflight board. 

PCturbo-186 offers these same facil¬ 
ities through the use of the Intel 80186 
chip. The 80186 and 80188 devices are 
similar to the 8086 and 8088 units, but 
with a number of improvements. They 
are highly integrated, effectively com¬ 
bining 15 or 20 of the components 
needed by the 8086/88 chips. Functions 
moved on-chip include two DMA chan¬ 
nels, three timers, an interrupt control¬ 
ler, and a clock generator. Address cal¬ 
culations are quicker, the closer integra¬ 
tion allows many instructions to execute 
more quickly, and there are ten instruc¬ 
tions and three interrupts not present 
in the 8086/88 devices. 

The 80186 is run at 8 mHz, so the 
processor speed is not increased as 
1 much as with Superflight. However, 


other interesting steps are taken to in¬ 
crease overall performance. One such 
step is to leave the 8088 in use as an 
I/O processor, thus relieving some of 
the burden on the 80186. Another pos¬ 
sibility is to use the storage that is asso¬ 
ciated with the 8088 as a cache to im¬ 
prove I/O performance. 

A cache is essentially a fast-access 
temporary buffer for data properly asso¬ 
ciated with a slower device. Suppose, 
for example, some data are destined to 
be written to a floppy disk. They are 
first written from 80186 main storage to 
a buffer in 8088 storage. This write will 
be relatively quick compared with writ¬ 
ing to an actual disk. This is similar to 
the situation that occurs with a l^AM 
disk. The 80186 side of the system then 
goes on its way, and the 8088 takes on 
the job of seeing to it that the data are 
eventually written to their true destina¬ 
tion on the floppy disk. This process 
usually produces a significant improve¬ 
ment because there is more of an over¬ 
lap in processing and I/O activity. 

Some beneficial statistical factors 
also help out. Programs often access 
only a limited span of data over ex¬ 


tended periods. Consider a program 
that reads in the same data several 
times, perhaps modifies it, and then re¬ 
writes it. If a cache is in use, the data 
will have been read into a buffer by the 
8088 and then passed to the 80186. No 
particular time is saved so far. Further 
accesses to the same data, however, are 
really only accesses to the cache buffer, 
so I/O time disappears. 

Another common situation is for a 
program to read sequentially through a 
set of data. A cache manager can antici¬ 
pate this, reading the next data from a 
disk upon speculation that the program 
will want it next. This is exactly what 
the BIU does for the 8086/88 EU in 
fetching instructions. 

Implementation of a cache is not a 
trivial matter. There are never enough 
buffers for the cache manager to store 
all the data, so a scheme must be in 
place to reallocate buffers as needed. A 
typical approach is to use an algorithm 
that selects for reuse the buffer that has 
been out of use for the longest time. 
Complications, such as having the same 
data residing in both a cache buffer and 
on disk, also must be handled. Some- 
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YOUCOMPARE 


AND BE IHE JUDGE! 



STD PC286™ Productivity Machine 
wins the Coprocessor Race. 



STD 

PC286 

TURBO 

186 

SMASHER 

SPRINT 

PROCESSOR 

80286 

80186 

8086 

8086 

SPEED 

5x 

2y2x 

3x 

2x 

MEMORY ON BOARD 

2.5 Mb 

640K 

640K 

640K 

16 BIT PAGED MEMORY 
FOR MULTIUSER 

Y 

N 

N 

N ^ ' 

MEMORY 

MANAGEMENT UNIT 

Y 

N 

N 

N 

PROTECTED MCX>E 

Y 

N 

N 

fSj ' ' ' 

TECHNOLOGY 

1985-86 

1983-84 

1982 

’ 1982 

OFFICIAL AUTOCAD “ 
SUPPORTED PRODUCT 

Y 

N 

• N 

. N 4 


CALL (206) 883-8440 

Seattle Telecom & Data, Inc. 

2637 151st Place, N.E. 
Redmond, WA 98052 
■fWX 910-449-2590 



PC286"’ is a trademark of STD. Turbo 186 is a 
trademark of Orchid Technology. Smasher is a 
trademark of MicroWay. Sprint is a trademark 
of Quadram Corp. AUTOCAD is a trademark 
of Autodesk, Inc. (AdC 1/485) 
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times only one of the locations will 
contain valid data, and confusion on 
this matter by the cache manager will 
quickly result in corrupt data. 

SUPERFLIGHT DETAILS 

The tested Superflight board contained 
640KB of storage but no options (added 
ports, for example). Installation of the 
board requires removal of the 8088 
chip from the system board. An exten¬ 
sion cable runs from the board and 
plugs into the 8088 socket. Some care 
must be taken to install this cable with 
the correct orientation and to avoid 
bending the pins. This cable also tends 
to catch on the system unit cover when 
the cover is being removed. An extrac¬ 
tion tool is provided to assist in remov¬ 
ing the 8088, but it is better suited for 
removing smaller memor\' chips. 

If Superllight is to be installed in a 
PC (rather than a PC/XT) system unit 
that contains an 8087 numeric copro¬ 
cessor, the instructions recommend re¬ 
moving the 8087 to reduce power con¬ 
sumption. The instructions also advise 
that the system-unit switch settings 
should be adjusted accordingly, but no 
guidance is given as to which adjust¬ 
ment is to be made or where the infor¬ 
mation may be found. It is probably 
mandator\^ to remove an 8087, because 
those usually sold for the PC are not 
rated for operation at the higher clock 
rate of Superflight’s 8086. 

Commonly, programs that use an 
8087 first test for its presence and use 
emulation routines if it is not available. 
Such programs will continue to execute 
without the 8087, but at much slower 
speeds. The 8087 is typically quoted as 
being up to 100 times as fast as emula¬ 
tion routines in the processing of 
floating-point data. 

If Superflight has less than 640KB 
of storage, it will use existing storage al¬ 
ready in the machine up to its limit of 
640KB. This storage is accessed through 
the PC's 8-bit bus, however, so some of 
the potential performance gain that 
would be provided by Superflight’s 16- 
bit bus is not realized. 

Because of the close relationship 
between the 8086 and 8088 chips, in¬ 
compatibilities should be anticipated 
only in special situations. Games that 
were designed purposely to depend 
upon the speed characteristics of the 
hardware are the most likely to misbe¬ 
have. In order to deal with this, the 
board carries a manually operated 
switch on the rear panel that causes it 
to operate at normal PC speed. The 
speed also can be controlled through 
software by writing to an I/O port. 


TABLE 1: Feature Summary 



SUPERFLIGHT 

PCTURBO 

COMPANY 

Kamerman Labs 

Orchid Technology 

PRICE W/256KB 

11,360 

$1,160 

PRICE W/640KB 

$1,900 

$1,430 

COMPUTER 

IBM PC 

IBM PC 

PROCESSOR(S) 

8086 

80186/8088 

CLOCK RATE 

9.54 mHz 

8 mHz 

MIN. SYSTEM UNIT STORAGE 

64KB 

256KB 

MAX. HIGH-SPEED STORAGE 

640KB 

640KB 

DOCUMENTATION 

21 pages 

71 pages 

OPTIONS 

Serial port, parallel port, 


clock/calendar 


ADDITIONAL FEATURES 


RAM disk, I/O cache 


Both accelerator boards require full-length slots and both use a piggy back 
extension at maximum storage configuration, taking up two slots on a PC/XT. 


Another possible source of incom¬ 
patibility arises because the 8086 pre¬ 
fetch queue is 6 bytes long, compared 
to 4 bytes on the 8088. A few programs 
use the dubious technique of modifying 
code just before it is executed. If the 
modified code is 4 to 6 bytes “up¬ 
stream” in memory it should perform 
on an 8088, but it may fail on an 8086. 

Superflight requires that a 64KB 
segment of the machine’s address space 
be set aside for DMA translation pur¬ 
poses. The default is the block starting 
at 640KB. Switches are provided on the 
board for selecting a different starting 
address if this block is already in use 
for other purposes, such as supporting 
the IBM Enhanced Graphics Adapter. 

The documentation provided with 
Superflight is clear and straightforward, 
but some details—such as how to adjust 
the system-unit switch settings after an 
8087 has been removed—were missing. 

Two boards were tested in an IBM 
PC with a 64KB system board. When the 
first board was used, the system would 
fail after about an hour. This problem 
could have resulted from an inadequate 
power supply in the system unit. After 
an exchange of boards was made, the 
problem did not reappear. Incidental 
environmental aspects (room tempera¬ 
ture, for example) may have made the 
difference in performance. 

PCTURBO-186 DETAILS 

The PCturbo-186 approach is consider¬ 
ably more complex than that of Super¬ 
flight. PCturbo-186 adds an independent 
processor to the system, and requires 
considerable software involvement for 
communication, control, and coordina¬ 
tion. DOS 2.0 or later is required. 

In general operation, DOS is first 
booted by the 8088 in normal fashion. 


the PCturbo-186 board remaining inac¬ 
tive. If desired, the PC may be operated 
as if the board were not present. The 
board is brought into service by execu¬ 
tion of the TURBO.COM program, 
either as the result of a statement en¬ 
tered by the user or automatically via 
the AUTOEXEC.BAT file. 

The TUId30.COM program does 
several things. The remaining free stor¬ 
age associated with the 8088 is organ¬ 
ized as an I/O cache, and the 8088 is set 
up to manage the cache and I/O pro¬ 
cessing for the 80186. PCturbo-186 is 
activated and the 80186 brought into 
use; the first action is the booting of a 
second copy of DOS in the 80186’s stor¬ 
age. A special device-driver linkage is 
established so that the second copy of 
DOS has access to all the devices of the 
first copy originally brought up on the 
8088 side of the system. 

The 80186’s copy of DOS runs 
independently in the chip’s fast-access 
storage, calling on the 8088 as needed 
for I/O processing. DOS start-up actions 
usually must be repeated for the 80186 
copy. These actions might include set¬ 
ting up environmental information with 
the PATH command, adjusting system 
parameters such as the command 
prompt, and reinitializing devices such 
as printers with any special set-up infor¬ 
mation. The decisions that are necessary 
to control these actions are made easier 
by the availability of utility programs 
that allow batch files to determine 
whether the 8088 or 80186 is currently 
in control of the machine—that is, the 
programs determine which copy of 
DOS is currently active. 

PCturbo-186 handles the compati¬ 
bility issue by allowing a return to 8088 
control and the first copy of DOS when¬ 
ever desired. For example, the 80186 
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Innovative Backup and Hard Disk Drive Systems 
For Your IBM PC, XT and AT 


Backup Option Retrieve Option 



The Standard of Excellence in Backup Software 

• Revolutionary Everex Backup systems give you 
the backup/retrieve flexibility you want while 
saving you hours of time. You can backup your 
hard disk drive in minutes with a fast “mirror 
image;’ then retrieve this information either file- 
by-file or the entire hard disk image. 

• High speed backup/retrieve-up to SMB 
per minute. 

• Menu Driven software includes the largest 
selection of file selectable options—choose 
from name, date, time Interval, global, qualifier 
and more. 

• Advanced installation program automatically 
configures the optimal backup/retrieve speed 
with your hard disk drive. 

The Leader in External Expansion Systems 

• All external systems are available with any com¬ 
bination of Everex Backup and Hard Disk 
Drive systems. 

• Slimline systems include one short and three 
long expansion slots for adding more acces¬ 
sory boards. 

• Half-Size system Includes four long expan¬ 
sion slots. 


• Full-Size system (looks like your PC) includes 
eight long expansion slots. 

• External systems include one high quality, 
round shielded cable. 

The Total Solution For Backup That Plugs Right 
Into Your Computer 

• A wide selection of backup solutions with the 
price and performance to meet your needs: 

• The EXCEL 4500,45 and 60 MB high per¬ 
formance V4 - inch Streaming Tape systems, 
the EXCEL 200,20 MB Cassette system 
and the EXCEL 10 MB Floppy Tape system. 

• Space-saving half height units with single 
board controller. 

• Combine with Everex hard disk drives for 
lower cost and higher performance. 

• Unique “piggyback” power supplies ensure 
dependable operation and save space. 

Visit your local Everex dealer today and ask 
to see Everex products In action. For the name 
of your nearest Everex dealer, please call 
(415) 498-1111. 

Imagineering Ultimo, Australia TLX: 74349 IMAGIN AA 

Microage Distribution Ltd. London. England TLX: 881 3241 WONGS G 

Feeder Paris, France TLX: 4413241 FEEDER 

Automated Office Systems Hout Bay, South Africa 2721-70-8091 

Survex, 1027 Speers Road, Oakville. Ontario Canada L6L-2X5.416-842-6093 

Pride Computers, 102-8167 Main Street, Vancouver, 

British Columbia, V5X 3L2.604-321-5690 

IBM, PC, XT and AT are registered trademarks of International Business 
Machines Corporation. 

EXCEL is a trademark of Everex Systems Inc. 
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TABLE 2: Test Results 


SOURCE AND LIBRARY FILES ON DISKETH DRIVE 


COMPILE TIME 

LINK TIME 

Nonaccelerated PC 

113 seconds 

54 seconds 

Superflight 

80 

45 

PCturbo-186 

58 

50 


SOURCE AND LIBRARY FILES ON RAM DISK 


COMPILE TIME 

LINK TIME 

Nonaccelerated PC 

6l seconds 

21 seconds 

Superflight 

22 

7 

PCturbo-186 

26 

10 


Above are the times required to compile and link the FXU.C program, supplied with 
Lattice C, with source and library files on diskette drive and RAM disk. 


cannot access communications ports or 
run the IBM ROM BASIC interpreter. 
When access to these facilities is re¬ 
quired, a program that is similar to 
TURBO.COM is executed; this program 
suspends 80186 processing and returns 
control to the 8088 and the initial copy 
of DOS. TURBO.COM may be reinvoked 
at any time to repeat its original pro¬ 
cessing and reactivate the 80186. It is 
possible to bounce back and forth this 
way as often as necessary. 

The tested PCturbo-186 board con¬ 
tained 640KB of storage. The mechan¬ 
ical installation requires simply the in¬ 
sertion of the board into an empty slot. 
Several rather extensive batch files are 
provided to automate the various soft¬ 
ware installation possibilities, which 
depend upon whether the system is 
booted from a floppy disk or a fixed 
disk. A user on good terms with 
DOS concepts, such as use of the 
AUTOEXEC.BAT and CONFIG.SYS files, 
may find it a more straightforward 
method to review the discussion in the 
documentation and then take the neces¬ 
sary steps directly. 

Two PCturbo-186 boards were 
tested using an IBM PC. The first board 
suffered continuing operating failures, 
usually resulting in parity check hang¬ 
ups. The cause of these problems is not 
clear, but again it may be that the PC 
power supply is not adequate for the 
needs of the board. The board was ex¬ 
changed for one with CMOS chips that 
require less power, and the difficulties 
disappeared. (Orchid Technology says 
that an even better “Revision B“ board 
is in the works that will replace 20 
chips with a VLSI gate array and provide 
a connection to the 80186 bus for new 
products. In the other direction, the 
documentation gives indications that 


some of the original PCturbo-186 
boards may have been produced with 
6-mHz 80186 chips, rather than the 8- 
mHz chips used in the later version.) 

The documentation was somewhat 
crude and could have been better 
organized (no index is provided). It 
does contain all the necessary informa¬ 
tion to get the board installed and run¬ 
ning. Some surprises could have been 
avoided if more details had been given 
about which programs would have to 
be run on the 8088 side. ROM BASIC is 
mentioned, but not DISKCOPY. In gen¬ 
eral, software that makes use of hard¬ 
ware interrupts or DMA (see below) 
will fail if it is run under the 801*86. For 
example, when a fixed-disk back-up 
program was tried on the 80186, the 
program cheerfully and almost instanta¬ 
neously indicated successful completion 
of the back-up, without ever reading 
amThing from the disk. Orchid indi¬ 
cated that DMA access was probably to 
blame and that the program (which was 
thoroughly I/O bound, in any event) 
would gain little speed from the 80186 
and should run correctly under the 
control of the 8088. 

Orchid also provided a draft copy 
of a technical reference manual for its 
board. It contained some details on the 
PCturbo hardware and on user program 
access to the 80186/8088 communica¬ 
tions facilities. Unfortunately, the sec¬ 
tion describing the programs that inter¬ 
act with DOS was missing. 

The 80186 has a 6-byte prefetch 
queue, so self-modifying programs suf¬ 
fer the same risk of improper operation 
as when run on an 8086. The 8087 is 
not supported by PCturbo-186. Pro¬ 
grams that attempt to access low-level 
hardware features, such as the system 
timer, may be in for surprises, because 


the board uses the 80186 s built-in facil¬ 
ities rather than the outboard chips 
used by the 8088. The 80186 uses the 
PC’s DMA channel 3 for its own pur¬ 
poses, but on a shared basis that should 
avoid conflicts with other uses. (This 
was not borne out in testing, however, 
as discussed earlier.) 

In addition, a utility program is 
provided that modifies TURBO.COM so 
that DMA channel 1 is used instead of 
DMA channel 3 if this is necessary to 
avoid a conflict. PC Interrupt 7 is also 
used by PCturbo-186. This interrupt is 
nominally for printer support, but in 
practice it is rarely used. 

The cache is not normally used for 
diskette I/O, because there is no auto¬ 
matic way to know if the user has 
changed diskettes. If a diskette change 
is made without the system being made 
aware of it, a later write of a cache buf¬ 
fer would update the wrong record and 
most likely destroy the contents of the 
diskette. An option is provided to do 
cache buffering on diskettes, but the 
user must always remember to signal 
when a diskette change is made. This is 
a dangerous option and should be used 
only with great care. 

PERFORMANCE 

An application involving substantial 
amounts of both computation and I/O 
activity was selected as the primar)^ test 
vehicle. To bracket the effects of disk 
speeds the tests were run twice, the 
first time with the data and library^ files 
on a floppy diskette and the second 
time using a RAM disk. Results with 
hard disks will fall somewhere between 
the results for these two cases. In both 
cases, the programs that were executed 
resided on a RAM disk. Two programs 
were run: compiling the FXU.C pro¬ 
gram supplied with the Lattice C com¬ 
piler and linking the resulting object 
module. The results for both sets of 
tests are given in table 2. 

As the values in table 2 would indi¬ 
cate, it is important to test enhance¬ 
ments such as these with truly repre¬ 
sentative data. If, for example, the work¬ 
load to be processed consists solely of 
link runs using floppy disks, neither of 
these boards will significantly impact 
performance. At the other extreme, a 
link run with a combination of a RAM 
disk and Superflight yields an improve¬ 
ment of almost eight to one, with the 
PCturbo-186 not far behind. 

A second useful observation is that 
if disk activity—particularly floppy disk 
activity—is a significant part of a job 
mix, a RAM disk by itself, without any 
kind of CPU accelerator board, can be a 
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ACCELERATING YOUR SPREADSHEETS 


Probably the most computationally 
intensive task many people call upon 
their computers to perform is 
spreadsheet recalculation. Those per¬ 
sons whose business enterprises or 
living depends on complex spread¬ 
sheet models in Lotus 1-2-3 or Su- 
perCalc might hnd that a CPU accel¬ 
erator board could prove to be a sig¬ 
nificant productivity enhancer. 

In connection with this article, 
PC Tech Journal developed a simple 
spreadsheet recalculation benchmark 
in Lotus 1-2-3 with which the Kamer- 
man Superflight and Orchid PCtur- 
bo-186 boards were tested. To 
bracket the performance range of 
the IBM product line, the benchmark 
recalculation was also run on a 
256KB PC and a 640KB PC/AT. 

The benchmark spreadsheet 
used here is simple in structure: one 
hundred rows of ten columns of 
cells, each of which performs the 


following calculation on value X con¬ 
tained in the cell to its left: 

(a)LN((«) SQRT (X* 1.01)-!-11 

The first cell in each row calculates 
X based on the value of the last cell 


BENCHMARK RESULTS 


PC/AT 

15.56 seconds 

(6 mHz 80286) 


PCturbo-186 

20.25 

(8 mHz 80186) 


Superflight 

20.35 

(9.54 mHz 8086) 


IBM PC 

47.91 

(4.77 mHz 8088) 



in the row above it. The first cell in 
the top row takes its value from a 
cell immediately above it, which 
contains no formula. Changing the 
value of this initial cell begins the 
recalculation. The results in the ac¬ 


companying table were timed with a 
stopwatch. Three separate timings 
were taken for each case and the av¬ 
erage calculated. The physical 
spreadsheet file (SSBENCH. WKS) 
will be available on the PC Tech 
Journal Listings Diskette and the 
new PCTJ Bulletin Board. 

The results are dramatic: an ac¬ 
celerator board more than doubles 
the recalculation throughput of a 
typical spreadsheet on an unen¬ 
hanced PC. Interestingly, the timings 
for the Superflight and PCturbo 
boards are identical to within one- 
half of one percent. 

To shave another 25 percent off 
the time, the user could, of course, 
upgrade to an AT. But for the 
money, it would appear that either 
of the CPU accelerator boards will 
make a PC crunch spreadsheets like 
nothing else on the market. 

—JEFF DUmEMANN 


worthwhile investment. The files placed 
on the RAM disk for these tests took up 
less than 100KB (mostly for the librar\^ 
file). Using a rough figure of $1 for 
each 1KB of storage used for the RAM 
disk, an investment of $100 produces a 
performance improvement not far from 
two to one in the less favorable case. 

It can be argued that the volatile 
RAM disk is not a good place to store 
source data. This is true, however the 
source file could be kept on a floppy 
and simply copied to the l^AM disk just 
before each compilation. The additional 
time for the copy would not change the 
results appreciably. 

A comparison of the values for 
Superflight and PCturbo-186 gives the 
edge to Superflight in three of the four 
cases. However, the values differ only 
by about 10 to 30 percent. 

It is not possible with simple tests 
such as these to be sure which of the 
various elements is having the most im¬ 
pact, but it is interesting to speculate 
that the PCturbo-186 cache is not bene¬ 
fiting I/O processing as much as ex¬ 
pected. One reason may be that the 
overhead of 80186/8088 communication 
and cache management might be high 
enough to negate the benefits. Another 
is that DOS uses buffering techniques 
for disk I/O that already provide some 
of the featured of a cache, so the added 
benefit from the PCturbo-186 cache is 
not as great as it would be otherwise. 

In general, these two boards are at¬ 
tractive products. They offer an effective 


way to upgrade an existing machine 
with significant additional capacity. The 
two products provide similar perform¬ 
ance improvements, and a choice be¬ 
tween them should be made on other 
grounds. To what extent performance is 
improved depends heavily upon just 
what is being run on a system and on 
the configuration of the system. For 
mixed job streams, such as the ones 
tested, improvement factors of two or 
three to one should be common. The 
more processor-bound (rather than 
I/O-bound) a computing task is, the 
more these boards can be expected to 
positively impact speed performance. 

Some cautions should be men¬ 
tioned. These accelerator boards are 
complex hardware, each containing 
what amounts to a nearly complete 
computer system. It would be prudent 
to be sure that service arrangements are 
completely defined and will be accept¬ 
able under the worst conditions. Only 
PCturbo-186 comes with diagnostic sup¬ 
port, and that is only for testing storage. 
Some awkwardness may arise if service 
for the PC is not obtained from the 
same source as service for the accelera¬ 
tor board—the board may have to be 
removed and the PC restored to its ori¬ 
ginal configuration. Users whose pro¬ 
cessing is heavily dependent upon the 
use of the 8087 chip will probably not 
want to use these boards. 

There are also software questions 
to consider with PCturbo-186. Because 
the software is proprietary, it is difficult 


to evaluate the extent to which it inter¬ 
acts with DOS and whether there is po¬ 
tential for difficulty in adapting to future 
releases of DOS or a likelihood of in¬ 
compatibility with complex new fea¬ 
tures, such as the IBM PC-Network. To 
users who run only a few standard ap¬ 
plications these questions are probably 
not important, but a software developer 
whose system runs with all the bells 
and whistles of the latest packages and 
operating systems might want to reflect 
on the possible complications before 
making a commitment. 1“"—1 

PCturbo-186: with 128KB, $895 (each 
additional 64KB is $45); 128KB ex¬ 
pansion board, $265 
Orchid Technology’ 

47790 Westinghouse Drive 
Fremont, CA 94539 
4151490-8586 

CIRCLE 353 ON READER SERVICE CARD 

Superjlight: with 128KB, $1,095; 

128KB pigg\’-back hoard, $315 (each 
additional 128KB, $180); I/O 
board, $315 
Kamennan Labs 
8054 SW Numbus Avenue 
Building 6 
Beaverton, OR 97005 
800/522-2237 

CIRCLE 352 ON READER SERVICE CARD 

Tom Puckett is a senior systefns programme)' 
for STSC, Inc. His primaiy responsibility' is 
support software for STSCs products for the 
IBM PC and compatible machines. 
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His mission is to 
make it possible 
for 200 employees 
to access data 
from 50 files at 
the same time. 

When hundreds of thousands of company dollars are 
on the line, this PC expert doesn’t worry. He’s confi¬ 
dent that he’s on top of the market. Hot just hy know¬ 
ing what products are available, but by understanding 
the technical intricacies of those products as well. 
That’s what reading PC Tech Journal does for him. 

Tech Journal picks up where the other PC magazines 
leave off. It keeps sophisticated PC experts abreast of 
the technical side of PC computing. So that when a 
problem does arise, they know how to handle it. 

Blaze a trail to your products 

PC Tech Journal is written especially for PC experts 
like him. So he and 75,000 other PC experts give it 
their undivided attention for 2.7 
hours every month.. .to get the 
answers they need from arti¬ 
cles they trust. Articles like J. 

Eric Roskos’ on adding 
multi-tasking capability to 
PC-DOS, and Don Await’s 
piece on demystifying 
concurrent CP/M-86. 

Our company trou¬ 
bleshooter uses the ads 
in PC Tech Journal 
to find answers 
too. Ads let him 
know what prod¬ 
ucts are availa¬ 
ble... and what 
they can help 
him accomplish. 

Snare the POWER BUYERS 

Last year, his company bought 12 
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Help him accomplish his mission...and you will accomplish yours 

Equipped with the technical know-how to get the joh done, 
he’s ready to recommend the products that will solve his 
company’s problem. Make sure your product is part of the 
solution. Call your PC Tech Journal sales 
representative, now, and accomplish 
your toughest mission—reaching the 
POWER BUYERS in the PC market. 


new IBM/IBM compatible micros. Plans are underway to buy 
24 more this year, plus all the peripherals, software and 
accessories that go with them. That’s why he’s considered a 
POWER BUYER in the PC market. 

With 75,000 other people as important as he is in their 
corporate world it all adds up to big business for you. 

Because eight out of ten PC Tech Journal readers are 
involved in their companies’ computer purchases. 
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projects. The economics of using soft¬ 
ware-tools libraries are simple and at¬ 
tractive. The cost of hiring a program¬ 
mer (salary plus overhead) is $20 to 
$50 per hour for most companies, and 
technical consultants charge $35 to $50 
an hour. A cost of $100 to $500 for a 
tools library is justified by a net savings 
of a few hours or days. Thus, buying a 
useful tools library has obvious benefits. 

In evaluating tools libraries, a con¬ 
sistent point of view and some 
criteria are needed. The 


• Is the library easy to get up and run¬ 
ning? Can the programmer learn how 
to use it quickly, too? 

• Are the library’s functions imple¬ 
mented well enough to be a part of 
the programmer’s product? 

• Does the library do enough to be 


WmiAMJ. HUNT 

This is the first article in a series on 
tools libraries for the C language. In the 
July issue, part 2 will review libraries 
for windowing in C. 

F or a programmer with a project to 
complete, time and technical skills 
are critical resources. Delays in 
finishing software mean lost revenues 
and lost opponunities. A development 
team without the proper technical 
knowledge jeopardizes the quality of a 
produa and its timely completion. 

Tools libraries can reduce the 
amount of technical skill and program¬ 
ming time required for programming 


rop-m 

Modules for 

Most of these general-purpose tools libraries are flawed in some way; 
only Blaise Computing’s C Tools 2 is a real winner. 
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real value to the programmer? 

• Does the librarv^ lower the need for 
technical expertise? (What the library’ 
does is important, but so is the docu¬ 
mentation to make it usable. ) 

Several kinds of tools libraries are 
available, including libraries that pro¬ 
vide extensive support for a single part 
of the application. This article examines 
general-purpose libraries that provide 
more modest support in several areas. 
Only products that work with C compil¬ 
ers in the PC-DOS environment will be 
reviewed. Because C is a popular devel¬ 
opment language on the IBM PC, a 
number of tools libraries are available 
for it. C s open structure makes such li¬ 
braries easy to integrate with programs. 

The eight packages reviewed here 
are the C-Food Smorgasbord, Blaise 
Computing s C Tools 2 and C Tools, the 
Greenleaf Functions librar}^ Essential 
Software’s C Utiliw Librar\\ Software 
Horizons’ Building Blocks I, the XOR 
Corporation’s C TOOLS, and Softw^are 
Labs’ C Utilities. 

These packages var\^ in the func¬ 
tions they provide and in how useful 
they are. The C-Food Smorgasbord, the 
first tools libran' for C compilers, now 
needs some updating to meet the com¬ 
petition. The Greenleaf Functions libra- 
r\^ provides the largest number of func¬ 
tions. The C Utility Libraiv^ also provides 
quantity in functions, but with variation 
in quality. The Building Blocks I librar\' 
has some well-implemented functions, 
but its puzzling manual and nonstan¬ 
dard naming scheme make it difficult to 
use. XOR’s CTOOLS librar\^ would be a 
modest success, although its manual is 
difficult to read. The Software Labs C 
Utilities supports game programs with 
animation and background sound func¬ 
tions. The Blaise C Tools and C Tools 2 
libraries are complete products; the li- 
brar}' functions are accompanied by 
documentation that makes them useful. 
Table 1 lists the products’ features. 

The table also lists the compilers 
that each library product supports. An 
entr\^ for Microsoft C means that the li- 
brar\^ suppons version 2.04 or earlier of 
Microsoft C, which is closely related to 
Lattice C. Microsoft is due to start sell¬ 
ing a new compiler that will require 
different versions of tools libraries. Be¬ 
fore buying a tools libran^ program¬ 
mers using Microsoft C should check 
with the maker of that libran^ to be 
sure that the librar)^ will be compatible 
with the version of C they are using. 

Some products provide source 
code for some or all of the library func¬ 
tions. The source code helps the pro¬ 
grammer understand how functions are 


TABLE l! Product Features 






^ A / 

//// # 


PRICE 

$150 

$100 

$125 

$185 

$149 

$99.95 

$149 

$119 

VERSION TESTED 

2.13 

2.0 

2.0 

2.10 

I.IE 

2 

— 

2.0 

COMPILER USED 

Lattice 

Lattice Lattice 

Lattice 

Lattice 

CI-C86 

Lattice 

Lattice 

COMPILER 









SUPPORTED 









Lattice 

yes 

yes 

yes 

yes 

yes 

— 

yes 

yes 

Microsoft 

yes 

yes 

yes 

yes 

yes 

— 

yes 

yes 

Comp. Innov. 

— 

yes 

yes 

yes 

yes 

yes 

yes 

— 

Mark Williams 

— 

— 

— 

\'es 

yes 

— 

— 

— 

DeSmet 

— 

— 

— 

yes 

yes 

— 

\'es 

— 

OTHER LANGUAGES 







Pascal, 

SUPPORTED 








FOR¬ 









TRAN 

SOURCE CODE 

no 

yes 

yes 

yes 

yes 

yes 

yes 

part 

INCLUDED 









SUPPORT FOR ALL ves 

yes 

yes 

see 

small 

yes 

small 

small 

MEMORY MODELS 




text 

&lg. 




FUNCTIONS 









PROVIDED 









DOS calls 

few' 

most 

— 

most 

most 

few 

most 

few’ 

Directory’ scan 

\'es 

v'es 

no 

yes 

yes 

no 

\’es 

no 

supported 









Execute DOS 

no 

yes 

no 

no 

yes 

see text ves 

no 

command 









supported 









Keyboard input 

full 

— 

full 

full 

full 

full 

full 

some 

Text output 

basic 

— 

basic 

full 

full 

most 

most 

most- 


BIOS 


BIOS 






Graphics 

dot 

— 

dot & 

dot <& 

full 

full 

dot & 

full 




line 

box 



line 


Async commun. 

full 

— 

BIOS 

full 

BIOS 

— 

most 

most 




only 


only 




PRINTER 









I/O 

full 

— 

BIOS 

full 

BIOS 

— 

most 

most 

Mode control 

— 

— 

— 

full 

full 

— 

— 

some 

Dot graphics 

— 

— 

— 

some 

— 

— 

— 

— 

SOUND 

— 

— 

full 

_ 

full 

full 

_ 

full 

STRING 

— 

— 

full 

full 

some 


full 


OTHER 









Date conv. 

— 

— 

— 

few 

few' 

_ 

most 

_ 

Random no. 









generator 

— 

— 

one 

tW'O 

one 

one 

— 

— 


The top part of this table compares the general characteristics of the C libraries 
reviewed; the bottom half reviews their relative capabilities in each area. 


implemented and makes it possible for 
him to modify functions that do not 
meet his needs exactly. 

Most C compilers supported by 
these libraries allow a choice of mem- 
or\' models. Mark Williams’ C and Com¬ 
puter Innovations’ C86 provide a small 
model (64KB of code and 64KB of data) 
and a large model (TMB of code and 
1MB of data.) Lattice C and Microsoft C 
provide these models and two others. A 
tools library should provide ready-to- 
use libraries for at least the small- and 
large-memory^ models. 

Table 1 describes the relative ex¬ 
tent to which each product provides the 


capabilities discussed in this article. R^it- 
ings describe whether a product pro¬ 
vides few, some, or full capabilities in 
each area. In some cases, the rating de¬ 
scribes specific capabilities, such as dot 
or line drawing for screen graphics or 
BIOS-based functions for asynchronous 
communications. 

None of the products requires a 
runtime royalty; programmers may use 
library^ functions in a product they sell 
without having to pay a fee to the 
libraiy^’s author for each copy. 

It is impractical to report on test 
results for all features in these libraries, 
but programs representative of each 
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TABLE 2: Benchmark Results 



SCREEN OUTPUT 


Char 2.1 

— 

2.8 

1.9 

4.2/1.1* 2.2 

2.3 

1.3 

String 2.1 

(secs/1,000 

chars) 

SCREEN GRAPHICS 


2.8 

1.9 

4.2/0.9* 2.1 

0.4 

1.0 

Write dot 0.43 

— 

0.66 

0.44 

0.19 0.82 

0.54 

0.53 

Write line — 

(secs/1,000 dots) 

STRING SEARCH 


0.78 


0.16 0.30 

0.75 

0.40 

Sub-string — 

— 

9.18 

5.22 

4.82 — 

3.08 

— 

Single char — 

(secs/1,000 

searches) 

FILE COPY 


2.36 

2.09 

4.95 — 

1.81 


Floppv disk — 

5 

. — 

5 

5 — 

see 

— 

RAM clisk — 

1 

— 

1 

1 — 

text 

— 


(secs for 30,001 
chars) 

*Tlje second set of numbet's is the bendmmrk result for a neiv versiort of C Utility' Lihroty. 


As this table shows, some of the library packages reviewed here did not provide the 
functions that were required to run each of the benchmarks. 


area of function were tested. A check 
was made to see whether a library sup¬ 
ports the functions needed for each ex¬ 
ample and whether it implements fiinc- 
tions correctly. Where appropriate, the 
performance of the test programs as 
they were implemented with each li- 
brar\^’s functions was tested. Table 2 re¬ 
ports results of the benchmark tests. 

Writing characters and strings to 
the screen is one good test. Interactive 
programs need to display characters 
rapidly and to control the display attri¬ 
bute (normal, bright, underlined, or re¬ 
verse video). They also need to be able 
to adjust the cursor position at will. The 
benchmark measures the speed of two 
basic functions—one that outputs a sin¬ 
gle character and an attribute and a sec¬ 
ond that outputs a character string with 
a specified attribute. 

Listings 1 through 3 show the 
benchmark program as written for the 
Blaise C Tools package. The main func¬ 
tion in listing 1 times single character 
and string output. Two loops repeat the 
operations enough times to give reli¬ 
able timings (200 iterations and 20 
characters per iteration were used). Po¬ 
sitioning the cursor is also part of the 
test. Functions for setting the screen’s 
mode and for generating a sound were 
included in the test program. 

The main function in listing 1 calls 
functions wca and wsa to output single 


characters and strings. The Blaise C 
Tools package does not provide func¬ 
tions that write a single character or 
string and then advance the cursor. List¬ 
ing 2 shows how wca and wsa were im¬ 
plemented in using functions scattrib 
and scttywrt from the C Tools library. 
When a library^ provided equivalents to 
wca and wsa, the program in listing 1 
was modified to call these functions 
directly. Some libraries provided a func¬ 
tion for single-character output but 
none for string output; in that case, the 
main program and the wsa function 
were modified to call the library’s func¬ 
tion in place of wca. 

Listing 3 is a function that meas¬ 
ures elapsed time. It uses a ROM BIOS 
call that returns the time of day in ticks 
of 18.2 per second. The version shown 
uses the Lattice C library function int86 
to generate a software interrupt. The 
Computer Innovations C86 version of 
timer used sysint instead. 

Writing dots and lines on the 
screen also demands good perform¬ 
ance. Listing 4 shows part of the bench¬ 
mark program for this area; the rest of 
the program is the same as in listing 1. 
Tests were run witli 200 iterations and 
100 dots per iteration. Times required 
to draw 1,000 dots are reported; re¬ 
member that in the 320-by-200 me¬ 
dium-resolution graphics mode the 
screen has 64,000 addressable dots. 


for IBM® PCXlCompogf Deskpro^^ 
Torona;" Leading EdgeJ" Zenith^" Z-150PC 


NEW!!' 

HipKit 

remembers the 
function keys... 



1 


1 








I 

(*k 


... of all your favorite software. You select your 
own combination from 20 color coded function 
key overlays, and attach your FlipKit to your 
keyboard-that’s all there is to it! Of course, 
FlipKit is non-glare, easily removable, and will 
not mark your keyboard. Every FlipKit includes 
preprinted overlays for: 


Lotus'^ 1-2-3'“ 
Multiplan'“ for IBM® 
Framework'" 
Symphony'" 
dBase® III 
IBM® Filing/ 

Reporting Assistant 
Thinktank'" 
Multimate'" 

IBM® Writing Assistant 


Pfs®:write 
Microsoft® Word 
Wordstar® 

Crosstalk XYI'" 
MS'"-D0S 

PLUS 

5 "do-it-yourself" 
erasable overlays 
and keyboard 
attachments 


Only $14.95! Order Now! 

Visa, Mastercard only, call 24 hrs/7 days: 

1-800-228-2028 ext. 120 toll free Cont. u.s. 
In Nebraska, call 1-800-642-8300 ext. 120 
Information, inquiries, call 415-325-8000 (9-5 PST) 

Or send check, m.o., credit card info. (#, exp. date, 
and signature ) to the address below. Include 
quantity, name, address, city, state, zip, phone. 

Micro Direct International 

P.O. Box 60987, Palo Alto, CA 94306 

Order several and save-shipping/handling per order : 

USA $2.90/Canada $6. CA residents add appropriate sales 
tax. Sorry no CODs. Allow 3-4 weeks delivery (personal 
checks add 2 weeks). 

Dealer and corporate inquiries welcome. 

FlipKit—Micro Direct Internationol/Lotus 1-2-3, Symphony—lotus Development Corp./ 
MultiPlon, MS Word, MS DOS—Microsoft Corp./pfs; write—Softwore Publishing Corp./ 
Framework, dBose III—Ashton Tote/IBM-International Business Machines Corp./ 
MultiMote-MultiMote Internotionol Corp./Wordstor—MicroPro Internotionol 
Corp./Crosstolk XVI—Microstuf, Inc./Thinktonk-living Videotext, Inc./Compaq, Desk- 
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— Corono Ooto Systems, Inc./Zenith—Zenith Doto Systems. 
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TABLE 5: Functions Used in Bettchmarks 



c# 

/ 

/ / 


// 

/ 


/ 

SCREEN OUTPUT 

Char 

pawca 

— scattrib 

putinc 

colrprtc 

color 

CrtSetAttr 

putchar2 

String 

pcvwrt 

wsa 

— scttywrt 

— wsa 

wsa 

colrprts 

printa 
color print 

CrtCh 

CrtSetSttr 

CrtDsp 

putlstr 

SCREEN GRAPHICS 

Write dot 

Write line 

pcvwrd 

— grptwrt 

— grline 

wrdot 

dot 

grline 

point 

line 

CrtWrDot 

CrtLn 

writedot 

drawline 

STRING SEARCH 

Sub-string 

Single char 

— 

— stsindex 

— stschind 

strfind 

strcfind 

strindex 

strchind 

— 

Indx 

Indx 

— 

FILE COPY 

DIRECTORY SCAN 

diropn 

flread — 

flwrite 

drsfirst — 

dos2read 

dos2write 

dosfirst 

readfil 

writefil 

findfrst 


see 

text 

flfind 


EXECUTE DOS CMD 

dirnxt 

dircls 

drsnext 

pcdoscmd — 

dosnext 

findnext 

doscmd 

see text 

SyDos 



Several packages lacked functions for writing a single character and advancing the cursor. The function wca was implemented for 
this purpose, wsa calls wca and provides a write string with attribute function. 


String-searching is the subject of 
the third benchmark program. It per¬ 
forms two searches: first it searches a 
string for the first occurrence of a spec¬ 
ified substring, then it searches for a 
single character. Listing 5 shows the key 
part of the program. The substring 
“Olxyz” and the character “x” were 
searched for in the string 

“0123456789012345678901234567890123 
4567890xyz” 

Testfile.c, the program in listing 6, 
measures the speed of file I/O functions 
in copying a file. Table 2 gives results 
for copying a 30,001-byte file using an 
8,192-byte buffer for both floppy disk 
and RAM disk files. 

Listings 7 and 8 respectively are 
programs to scan a file directory and to 
execute a DOS command respectively 
from within a C program. Performance 
is not an issue for these functions, so ta¬ 
ble 2 simply shows whether or not a li- 
brar)^ supported the function. 

Table 3 lists the functions used in 
the benchmarks for each library. As pre¬ 
viously mentioned, the wsa function 
was used when a libran^ did not pro¬ 
vide a suitable function for string out¬ 
put. All tests were run on an IBM PC 
with an IBM Color Graphics Adapter. 
The config.sys file specified 12 buffers. 
Benchmarks were run with Lattice C 
version 2.14 or version 2.20J of Com¬ 
puter Innovations C86 for the XOR li¬ 
brary. The small-memory model was 


used for all benchmarks, but operation 
of the test programs was also checked 
with the large-memory model when the 
tools library supported it. 

C-FOOD SMORGASBORD 

This product, sold by both Lifeboat As¬ 
sociates and Lattice, Inc., is an old-timer. 
Its packaging has been refurbished; but 
its contents also need upgrading. 

C-Food comes in an IBM-style slip 
case and binder. The manual is typeset, 
but only 50 pages long. A single distri¬ 
bution disk contains libraries for Lattice 
C s four memory models, header files, 
and a few examples. Source code is not 
included but is available from Lattice 
for an additional $500. 

Installation is straightforward. The 
manual gives adequate one-page discus¬ 
sions of the libraries included. Topic 
sections precede descriptions of indi¬ 
vidual functions. The organization of 
the manual is good, but key information 
about using the functions is omitted. 

The manual contains few good ex¬ 
amples. The distribution disk contains 
two sample programs, but they are 
large and hard to follow. It was neces¬ 
sary to run experiments to understand 
how to use C-Food’s features. 

C-Food was tested with version 2.0 
of Lattice C. Several test programs 
worked, but errors occurred at the link 
step with two programs. Lifeboat’s tech¬ 
nical-support personnel quickly identi¬ 
fied the old version of Lattice C as the 


problem and offered to arrange an up¬ 
grade. Additional advice was offered on 
using Lattice and C-Food. Lifeboat’s sup¬ 
port was quite good, but the manual 
should have identified the potential 
problem immediately. 

C-Food provides basic support for 
BIOS screen and keyboard functions. 
The results in table 2 for screen output 
are satisfactory^ for BIOS-based func¬ 
tions. C-Food also provides a BIOS- 
based function to write a dot, but it 
provides no functions for drawing lines 
or other figures. The library offers a 
few CP/M-style functions for console, 
asynchronous, and printer I/O but no 
DOS 2.0 functions for file I/O or house¬ 
keeping. The directory-scanning func¬ 
tions in C-Food worked correctly in the 
trydir test program. 

Floating-decimal arithmetic is one 
feature unique to C-Food. Decimal 
arithmetic gives rounding and trunca¬ 
tion results that people expect—no 
problems with 9.9999 instead of 
10.0000. Benchmark programs point out 
another advantage to the floating-deci¬ 
mal package: where C’s binary^ float is 
two to three times faster for arithmetic 
operations, decimal float is ten times as 
fast for converting to ASCII characters 
and displaying (such as in printf.) 

C-Food’s decimal arithmetic may 
be useful, but it is not easy to use. The 
manual provides little guidance and the 
calc.c sample program is not much 
help either. The example below shows 
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that using the decimal arithmetic func¬ 
tions turns a program into a mass of 
function calls. 

C FLOAT C-FOOD FLOAT 
x = a + b*c ; fdmul (temp,b,c) ; 

fdadd (x,temp,a) ; 

The Terminal Independence Pack¬ 
age (TIP) is another feature unique to 
C-Food. A library of console I/O func¬ 
tions supplements C functions such as 
getchar, putchar, and puts. This library 
recognizes character values from 0 x 80 
up as special control codes and trans¬ 
lates them into escape sequences ap¬ 
propriate to a specific ASCII terminal. A 
disk file defines escape sequences for a 
number of terminals so that an applica- 
Uou can select the proper escape se¬ 
quences when it is executed. Most MS- 
DOS systems use a standard memory- 
mapped display adapter, but the TIP 
package can be used to write programs 
for systems that use ASCII terminals. 

TIP was tested with the screen-out- 
put benchmark in listing 1. The result 
was the same as using the BIOS-based 
screen-output functions in the C Food 
library. TIP was not tested with a real 
terminal, but ran successfully with the 
ANSI.SYS driver when it was described 
to TIP as a DEC VT-100 terminal. 

Because C-Food comes from the 
makers of Lattice C, it is natural to ex¬ 
pect a first-class product. C-Food does 
not meet those expectations fully. It 
provides limited access to DOS func¬ 
tions, its skimpy documentation makes 
using the package unnecessarily diffi¬ 
cult, and it does not include source 
code. Programmers who need decimal 
aritlimetic or the terminal indepen¬ 
dence package and who can afford the 
time to learn to use the features C-Food 
provides will find the product worth¬ 
while, but as a general-purpose DOS/ 
BIOS library it falls short. 

BLAISE COMPUTING C TOOLS 2 

The C Tools 2 package is a rare ani¬ 
mal—a product with documentation 
that is as well designed and tested as 
the software itself. A lot of effort went 
into making this product usable. The 
package covers only one area—using 
DOS services—but in that area it 
delivers real value. 

Two disks include libraries for all 
four Lattice C memory models and 
source code for the library functions. 
The same disks include libraries for the 
Computer Innovations C86 compiler 
(small- and large-memory models). 
Header files for each category of func¬ 
tions define constants and data struc¬ 
tures and declare all library functions. 


Documentation is the strongest fea¬ 
ture of the C Tools 2 package. The man¬ 
ual is thorough and well organized. 
Functions are listed in the table of con¬ 
tents with a short description. Each cat¬ 
egory of functions is introduced by a 
general discussion, followed by detailed 
descriptions of each function. These de¬ 
scriptions include good examples of us¬ 
ing the programs. An introductory chap¬ 
ter describes what is in the product and 
how to use it. An appendix at the end 
provides more information about laying 
out the library on floppy and hard disk 


systems and about changing and recom¬ 
piling the source files. 

The library covers some tough ar¬ 
eas: executing a program or DOS com¬ 
mand from a C program, writing an in- 
terupt service routine in C, and scan¬ 
ning DOS directories are examples. The 
manual provides substantial information 
about what the library functions do and 
what the programmer needs to know to 
use the programs. It helps educate the 
programmer to use the library intelli¬ 
gently and to understand how the func¬ 
tions are implemented. 





• We have over 300 
complete, tested, and, documented functions. 

All source code and demo programs are included. 

• The library was specifically designed for software 
development on the IBM PC. XT AT and compatibles. There are no royalties. 

• Over 95% of the source code is written in C. Experienced programmers 
can easily "customize " functions. Novices can learn from the thorough comments. 


hayc the ^wietre/isa/v abeut te M^ute 

Concentrate on software development—not writing functions. 


THE C UTILITY LIBRARY includes: 

• Best Screen Handling Available • Windows • Full Set of Color Graphics 
Functions • Better String Handling Than Basic • DOS Directory and File Man¬ 
agement • Execute Programs, DOS Commands and Batch Files • Complete 
Keyboard Control • Extensive Time Date Processing • Polled ASYNC 
Communications® General DOS BIOS gate • Data Entry • And More • 


• The Library Is compatible with: Lattice. Microsoft. Computer Innovations. Mark Williams 
and DeSmet. Available Soon; Digital Research, Aztec and Wizard. 

C Compilers: Lattice C —$349. Computer Innovations C86 —$329; Mark Williams C—$449. 

C UTILITY LIBRARY S185. Special prices on library & compiler packages. 

Order direct or through your dealer. Specify compiler when ordering. Add $4.00 shipping for 
UPS ground, $7.00 for UPS 2-day service. NJ residents add 6% sales tax. Master Card. Visa, 
check or P.O. 


ESSENTIAL SOFTWARE, INC 

RO. Box 1003 Maplewood. New Jersey 07040 914 762-6605 
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The discussions are long, on occa¬ 
sion, and could use illustrations. The 
section on DOS memory allocation 
functions does not discuss the relation 
of these functions to the C libran^ mem¬ 
ory management services. Overall, how¬ 
ever, the C Tools 2 manual is well 
ahead of the others. 

The manual also lists interesting 
sample programs. The Zap program 
scans a tree-structured directorv^ delet¬ 
ing files that match a specification. 
Another program. Clock, installs a C 
function as an interrupt service routine 


to display the current time on the 
screen. These sample programs provide 
effective examples to supplement the 
manual’s documentation. 

The library does not cover string 
handling, screen output, or graphics 
output. It does cover DOS 2.x hie I/O, 
directors^ access, and the execution of 
DOS commands; the benchmark pro¬ 
grams for these areas worked properly. 
Finding and using the appropriate func¬ 
tions was easy using the manual. 

C Tools 2 provides one capability 
not provided in any other product—it 


Advanced 

Screen Management 
made easy 

Now a professional software tool from 
Creative Solutions. 

WINDOWS FOR C " 

More than a window display system, 

WINDOWS FOR C is a video tool kit for all 
screen management tasks. 

■ Pop-up menus and help files 

■ Auto memory management 

■ Keyboard interpreter 

■ Word wrap 

■ Auto scroll 

■ Highlighting 

■ Color control 

■ Overlay and restore 

■ Plus a library of over 50 
building block subroutines 

Designed for enhanced portability. 
Easy to learn, easy to use. 

Once you’ve tried WINDOWS FOR C, 
you’ll wonder how you ever managed without it. 

Full support for IBM PC/XT/AT and compatibles, plus interfaces for non-IBM computers; 
Lattice C, CI-C86, Mark Wm. C, Aztec C, Microsoft C, DeSmet C (PC/MSDOS), 


NEWVer. 3.1 

Enhanced portability. 

Topview compatible. 

WINDOWS FOR C $195 

(specify compiler & version) 

Demo disk and manual $ 30 
(applies toward purchase) 

Full source available. 

No royalties. 



Creative Solutions 

21 Elm Ave., Box T4, 
Richford, VT 05476 

802.848-7738 

Master Card & Visa Accepted 
Shipping $2.50 
VT residents add 4% tax. 
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can install a C function as an interrupt 
handler. A tricky area; however, the 
manual and the Clock program provide 
the information a programmer needs to 
use the capability'. 

The source code is cleanly written. 
Each function is preceded by a com¬ 
ment describing its use. These com¬ 
ments roughly duplicate the manuals 
descriptions of the functions. 

A good tools library' can educate 
the user in its specific area. A program¬ 
mer needs some information to make 
intelligent use of a librar\^’s functions, 
but a good manual and good source 
code can teach him how DOS or inter¬ 
rupt handlers work so that he can mod¬ 
ify the librar\^’s functions or write his 
own. The Blaise C Tools 2 and C Tools 
packages are the only products re¬ 
viewed that are potential educators 
for the programmer. 

The C Tools 2 package does what a 
good tools libraty^ should do: it pro¬ 
vides quality^ functions supported by the 
documentation needed to make those 
functions useful. For programmers who 
need the DOS access functions it pro¬ 
vides, C Tools 2 is a fine choice. 

BLAISE COMPUTING C TOOLS 

The C Tools package shares some of 
the virtues of C Tools 2 and comple¬ 
ments it. It does not provide enough 
useful functions, however, and the per¬ 
formance of the functions it does in¬ 
clude is not outstanding. 

Libraries are provided for all mem- 
or\^ models of the Lattice and Computer 
Innovations compilers on the distribu¬ 
tion disks. Header files and full source 
code are also included on the disks. 

The files are ready for use when they 
are copied to a work disk. 

The C Tools documentation is thor¬ 
ough and effective. The manual helps 
the programmer find and understand 
the use of the function he wants. Sev¬ 
eral sample programs are listed at the 
back of the manual and included on the 
distribution disks. They further illustrate 
the use of the libraity^ Rinctions. 

String-handling functions are in¬ 
cluded with the C Tools package. Some 
of the functions provide substring ex¬ 
traction and replacement similar to that 
provided by the string functions in 
BASIC. This is fairly successful, but no 
such library can duplicate the automatic 
storage allocation that BASIC provides. 
The library also provides several useful 
string-conversion functions. 

Screen-handling functions provide 
access to BIOS video I/O functions. 

With the exception of functions to dis¬ 
play messages on the screen and erase 


106 


PC TECH JOURNAL 


























them, C Tools does not build on BIOS 
screen services; it merely provides ac¬ 
cess to the BIOS functions. 

Keyboard-input functions provide 
access to BIOS keyboard services— 
checking for and collecting keyboard 
input and checking keyboard shift sta¬ 
tus. Other functions use C library func¬ 
tions in order to display prompts and 
collect various t\pes of data from the 
keyboard as responses. 

Graphics functions are provided 
for drawing dots and lines; these func¬ 
tions are about average for those cov¬ 
ered in this review. The package does 
not include functions for drawing cir¬ 
cles or rectangles or for filling areas. 

The benchmark results show that 
the C Tools functions are mediocre per¬ 
formers. Checking the source files 
shows that although most functions are 
cleanly written, they were not designed 
with fast execution in rhind. 

The C Tools library is well docu¬ 
mented and easy to use. Its contents are 
a bit skimpy and the performance of its 
functions is rather lackluster. It is much 
less impressive than C Tools 2. 

GREENLEAF FUNCTIONS 

The Greenleaf Functions package is too 
much of a good thing. It provides lots 
of functions, but the documentation is 
inadequate, making it unnecessarily dif¬ 
ficult to use the functions. 

The trouble starts with installing 
the product. The manual does not pro¬ 
vide complete installation information; 
it is up to the programmer to figure out 
what is on the disk and why it is there. 
Most files are stored in subdirectories, 
but the manual does not provide a road 
map. The Computer Innovations version 
includes libraries for small- and large- 
memory models, but the Lattice version 
includes only the small-memory model 
library. Using the large model (or ei¬ 
ther of the other two memop^ models 
that Lattice supports) requires that the 
whole library be recompiled. 

DOS access functions, BIOS-based 
functions, and printer-control functions 
are included in the Greenleaf package. 
The DOS functions provide CP/M-style 
and DOS 2.0-style file I/O, directory 
scanning, and services to read and set 
the system date and time. 

The manual provides a UNIX-style 
page for each function. These pages are 
adequate as descriptions of the individ¬ 
ual functions, but finding and under¬ 
standing a specific function is difficult. 

No discussions of topics such as 
screen output or string handling are 
provided. The large number of func¬ 
tions makes it difficult to find any one. 


The manual provides no help in select¬ 
ing from several functions that appear 
to do the same or similar jobs. 

There are several header files to 
declare constants and data types that are 
needed when the library functions are 
used. Some of the data types and con¬ 
stants appear in examples in the manu¬ 
als but without a reference to show 
where they are defined. 

Most of the functions in the Green¬ 
leaf library are useful. However, the au¬ 
thors have inflated the number of func¬ 
tions by defining many when a single 


function would serve. For example, the 
library includes four functions for send¬ 
ing an ASCII control character to the 
printer and seven for sending control 
messages to the printer. One function 
for single characters and one for con¬ 
trol messages would be better. 

A pocket reference card lists func¬ 
tions by categories (DOS, video, printer 
control). It is a lifesaver—^without it, 
finding the right function for the job 
would be nearly impossible. The refer¬ 
ence card is a good idea, but better 
manual organization is preferable. 





A 


Are You Tired of Paying Megabuck$ for a Program? 

Are You Interested in Making Your IBM PC More Powerful? 

If the answer is yes, you’ll be interested in what we have to offer. We have developed a 
set of commands that extends the usefulness of DOS. Each program sells for ONLY$10 
and when you purchase three or more programs we will include absolutelyfree our BASIC 
language data management program SOAR. 

BACKCOMM Allows you to receive telecommunications messages while you are using 
your system for another task. You provide a message to be relayed to the caller. Incoming 
messages are saved in a buffer area that you can examine and save to disk. (Requires 
auto-answer modem.) 

BEEP Command that causes the system to beep one of ten tones. Great for signalling an 
operator that action is required such as changing a diskette or paper. 

COLOR Allows you to set the character, background and border colors on your color 
monitor. Makes the text easier to read and provides pleasant variety. 

COPYDATE Greatly simplifies daily, weekly or monthly back-up chores by allowing you 
to copy files created or changed since a specified date. 

DIRSORT Physically sorts the directory on a floppy disk so that directory listings are in 
alphabetical order or alphabetical within extension group. 

DISABLE Enables you to prevent an operator from using specified commands such as 
ERASE, COPY, TYPE or RENAME. This prevents accidental or malicious destruction of 
programs or data and keeps your confidential files secure. 

DUMP Lets you look at unprintable characters by displaying files in hexadecimal format. 

HELP Lets you display the contents of files extremely rapidly. Data is displayed a page at 
a time and unlike the TYPE command, the program is not stopped by embedded control 
characters. The original screen contents can be optionally restored to the screen. 
Included with this program is a set of help screens showing BASIC start-up parameters, 
DOS, EDLIN and DEBUG command formats and command formats for PC Extensions 
programs. 

PCNTL Lets you control the output format of your IBM or IBM-compatible printer. 
Character width and density commands and top-of-page character can be sent to the 
printer between programs to separate and change the format of each program’s output. 

RECONFIG Electronically changes the memory size and number of disk switches on the 
CPU board allowing you to alter the configuration recognized by DOS. Super for setting 
up RAM disks without having to open your CPU. 

All programs work with DOS 1.1, 2.0 or 2.1 MASTER CARD and VISA accepted. 
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Performance varies from good in 
the screen-output and file-copy bench¬ 
marks to average for the screen-graph¬ 
ics program. Source code was cleanly 
written with concern for performance. 
Individual assembly language functions 
handle most DOS and BIOS calls; these 
offer better performance than a general 
software interrupt function. However, 
the many assembly language functions 
are packed into a few source files, so a 
program using a few such functions 
pays a price of 3KB to 8KB in the size 
of the .EXE file. (The assembly language 


source files could be broken up to re¬ 
duce the penalty, but the work involved 
would be substantial.) 

One bad programming practice 
was evident. Greenleaf provides re¬ 
placements for the stdio.h header file 
supplied with the compiler; it adds defi¬ 
nitions of constants and macros for the 
library functions. Replacing the standard 
stdio.h header file is a bad idea: when 
the programmer upgrades to a later 
version of his compiler, the compiler 
vendor will probably change the stdio.h 
file. The programmer will have to ex¬ 


amine the old and new versions of the 
vendor’s stdio.h, compare them with 
the Greenleaf file, and make a new file 
that works. Greenleaf should have left 
the compiler vendor’s stdio.h file alone 
and defined an additional header file 
under a different name. 

The Greenleaf package provides 
some unique features—for example, 
DOS calls for reading and writing abso¬ 
lute sectors and functions for writing bit 
images (graphics mode) to an IBM/Ep¬ 
son printer. Two functions—atget and 
atsay—provide screen input and output 
similar to that in dBASE ii. Atsay took 
only 5.5 seconds to output 1,000 charac¬ 
ters in the screen-output benchmark. 

The Greenleaf library has a lot to 
offer. It covers the same areas as the 
Blaise C Tools package with faster, 
more useful functions and offers some 
of the functions in the C Tools 2 pack¬ 
age. But the overwhelming number of 
functions and a manual that does not 
adequately describe their use compro¬ 
mises the product. A diamond perhaps, 
but only in the rough. 

C UTILITY LIBRARY 

The instructions for C Utility Library did 
not provide a concise, step-by-step pro¬ 
cedure for installation, but finding the 
key information was not too much trou¬ 
ble. Files are organized in subdirecto¬ 
ries on the three distribution disks, 
which the manual made clear. The man¬ 
ual listed the contents of the source disk 
but not the other two. Overall, the 
package was simple to install. 

The documentation for C Utility Li¬ 
brary has some deficiencies. The man¬ 
ual does not provide enough help in 
selecting the right function or in under¬ 
standing how functions are related. The 
table of contents does list functions al¬ 
phabetically, and an appendix lists them 
by category, but the short sections on 
topics such as screen handling and 
graphic functions should be expanded. 

Table 2 reports two sets of figures 
for the screen-output benchmark: one 
for the version reviewed here and one 
for a new version that arrived too late 
for a full review. The difference is dra¬ 
matic and important: the old version is 
too slow to be useful, however the new 
version is genuinely good. Both ver¬ 
sions use BIOS calls to write characters, 
but the new version uses direct, effi¬ 
cient assembly language functions to 
achieve maximum speed. 

The graphics-output functions dot 
and grline are fast enough to be useful 
for applications in which high-speed 
screen graphics are not required. The 
library contains many other graphics 


"BIGGER, 

BET1ER, 

EASTER, 

CHEAPER," 

— DATA RESOLIRCHS, INC. 

New Telios Version 3.0 is the most powerful asynchronous communications 
package you can buy for your IBM PC or 100% compatible. 



Crosstalk 

TELIOS 3.0 

Both Kermit & XMODLM file transfer protocols? 

No 

YES 

VT-1()() and VT-52 terminal emulation? 

YES 

YES 

Input queueing? 

No 

Yi-:s 

Optionally menu or command driven? 

No 

YES 

SUGGESTED RETAIL PRICE? 

$195.00 

$149.95 


Why pay more for less? 

Telios Version 3 0 performs all the 
functions Crosstalk does, plus others 
Crosstalk can't. Telios is rich in 
features, easier to use, costs less, and 
best of all it works like you think. 

Which communications package is 
best for your needs? It’s no longer a 
matter of choice. It’s a matter of fact. 

Crosstalk is a registered trademark of Microstuf, Inc. 


CIRCLE NO. 134 ON READER SERVICE CARD 



It works like you think. 

Genasys® Corporation 

11820 Parklawn Drive 


Rockville, Maryland 20852 
(301) 770-4600 


108 


PC TECH JOURNAL 


















functions as well—enough to imple¬ 
ment bar charts and other graphs easily. 

A bug in the substring search func¬ 
tion strindex was discovered while run¬ 
ning the string-search benchmarks. Cor¬ 
recting die bug was not easy, because 
the source code was written in an ob¬ 
scure way with no useful comments. 

The library provides efficient ac¬ 
cess to DOS 2.0 file I/O functions, as 
the file-copy benchmark shows. The 
programs for directory scanning and 
DOS command execution also worked 
correctly. In general, the library pro¬ 
vides access to DOS services for file 
maintenance and housekeeping. 

Essential Software’s ads list window 
management as a feature. That sounds 
great, but what the product actually de¬ 
livers is modest: functions to save and 
restore rectangular areas of the screen. 
These functions work fast (0.3 second 
to save or restore the whole screen) 
and produce only a little snow on a 
color/graphics screen. Another function 
scrolls a screen area up or down (the 
BIOS provides this capability). These 
functions are quite useful (for imple¬ 
menting a pop-up help screen, for ex¬ 
ample), but calling them window man¬ 
agement is deceptive. 

The window save and restore func¬ 
tions bypass the BIOS functions and ac¬ 
cess the PC’s display adapter memory 
directly for good performance. It would 
have been a good idea to use the same 
techniques for character- and string-out¬ 
put functions. 

The quality of the source code is 
mixed: along with some well-com¬ 
mented, clear assembly language code 
there are some poorly described C 
functions written in an obscure style. 

The object librar}^ file is large— 
136KB. Adding this library file to the 
editor, compiler, linker, standard 
library, and normal working space re¬ 
quires more on-line storage than two 
360KB floppy disks provide. In a hard¬ 
disk environment, the size of the library 
causes no problems. 

Overall, Essential Software’s C Util¬ 
ity Library offers many capabilities for a 
reasonable price. Some functions are 
implemented well (dot and line graph¬ 
ics); others are not so well done. With 
stronger documentation and better 
function implementations, it would be a 
winner. At present it can be recom¬ 
mended only with some reservation. 

BUILDING BLOCKS I 

Using Software Horizons’ Building 
Blocks I (BB I) is like diving for pearls: 
the diver has to work hard and pry 
1 open a lot of shells to get an occasional 


jewel. Before the library can be in¬ 
stalled, the library file must be decom¬ 
pressed (6 minutes). To look at the 
source files, the programmer must run 
an archive program (45 minutes). 
Finally, to use the functions, he will 
have to read the manual, and that is 
when the trouble really begins. 

The manual is really five separate 
manuals with five tables of contents. 
Within each manual, functions are 
grouped by categories that are ob¬ 
viously clear to the manual’s author, 
but probably not to its readers. Some 


descriptions of individual functions are 
extensive and others are only two lines 
long. Topic sections discuss some over¬ 
all concepts, but they fail to explain 
fully what the library functions really 
do. Effective examples also are sorely 
lacking in the manual. 

Software Horizons claims that the 
BB I library supports all memory mod¬ 
els offered by Lattice and the other C 
compilers. This version of the product 
includes only one object library—the 
user specifies which model it supports. 
(Version 5.4, which arrived too late for 


Are You In XS' Yet? 

The Ultimate Programmer's Editor 

Some folks have already discovered it. And they threw their other 
editors away! Why? Because XTC is incredibly powerful. It's also 
easy to learn, and easy to use. XTC has MORE editing, 
facilities for LESS MONEY — 99 bucks____ 

"jUSTl.OOKATTHEStLUXUB» 

WINDOWS " ye^^d^non^overVapping 

?r.SnSZ?oH.b.l..p.o»*.r,c- 

Spa’d SOWING 

come from. to do auto-indenting, 

redefine ® Need Wordstar com- 

SStmAlS - 

continue editing. _We've got 

CONTROL STRUCTURES We ^^9 

everything,'nclud.ng IF mt. 

‘ repeat, FOR'^ ® Your macros can 

editor variables anything. 

^^ouVeVlNTEGFRl BOOUEANS, and 
‘ STRINGS, plus_^.^ than you'll ever 



Is XTC protected? Heck 
no! We even give you 
the source on a disk for 
your recreation — 
7,000 lines of Pascal! 


INTRODUCTORY OFFER 

Want to compare XTC with your editor? 
Just ask for our demo disk (only $5.00) 
and try it out. When you buy XTC, we'll 
knock five bucks off the price. 


TEXT BUFFERS 


XTC outperforms any other program¬ 
mable editor on all IBM /PC, /XT, and /AT 
computers (and true compatibles). XTC 
even works with your Sidekick and Turbo 
Pascal from Borland! 

To get your copy of XTC now, order 
It over the phone — we can ship it 
the same day! Or, you can send in 
an order, just like this one: 

XTC.99 bucks 

Shipping and Insurance.3.50 

Wash. res. add tax:.7.99 

Want It COD? Add this.1.65 

TOTAL IT UR AND SEND IT OUlCK! 



need — 20 in fact. 


These windows are 
really great! You can 
see several files at 
once — even different 
parts of the same file. 
That means you've got 
declarations in front of 
you while you're look¬ 
ing at the code that 
uses them! 



Box 266 • Cheney. WA 99004 • USA • (509) 235-8088 

Sidekick and Turbo Pascal are trademarks of 
Borland, International. Wordstar is a trademark of 
MicroPro. Wendin and XTC are trademarks of Wen- 
din, Inc. 
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WiUYourPC 
Handle a 
volume 


280 MBytes in one volume 

Emerald Systems has broken 
the 32 MByte DOS barrier and 
shattered popular attitudes about 
the performance of micro com¬ 
puters. Our disk drives will easily 
handle a single logical volume up 
to 280 MBytes in size (unformat¬ 
ted) on the IBM-PC, XT. AT* and 
compatibles. Speed? Emerald 
drives aren’t just fast, they’re 
FAST— no more trips to the 
coffee pot while files load. 

Emerald delivers the “extras” 

The extras means support of 
the most popular Local Area* 
Networks, password access, 
support of the VENIX, XENIX, 

ONX, PC/IX and DOS 3.x opera¬ 
ting systems, and user con¬ 
figured, main-frame style, disk 
caching. Plus, you’re not limited 
to one volume-use up to 24, if 
you need them, even on one 
physical disk. You can even 
spread one volume across two 
drives. You can have up to 240 
MBytes of formatted storage in¬ 
board your PC. Or, you can insert . // 
an Emerald sub-system, with 
integral backup and six PC 
expansion slots, right under your 
monitor, without increasing your 
PC’s “footprint’ even one inch. 

Backup protection 

Backup of large files is man¬ 
datory. Emerald can supply you 
with Va inch, 60 MByte, cartridge 
or V 2 inch, reel-to-reel, backup 
systems. The Vz inch system can 
even translate your mainframe 
(EBCDIC) files to ASCII. 


Larger 
Than 





Emerald 

Systems Corporation 


When operated under Emerald’s 
Backup and Restore Utility (BRU) 
software, both backup files 
automatically, allow streamer or 
file oriented operation and file by 
file access of data. And, they do it 
fast—our V4 inch tape drive oper¬ 
ates at 5.4 MBytes per minute. 
That means you can backup 60 
MBytes, on one cartridge, in 11 
minutes. 

Cost Effective 

Emerald products translate 
directly into dollars and “sense.’’ 
Why pay mainframe prices to do 
a job your PC can accomplish for 
a fraction of the cost? 
Still not convinced? 

Why don’t you pick up the 
phone? Dial (619) 270-1994. and 
ask to speak with an applications 
engineer. You can find out about 
our large installed customer 
base, learn about some of the 
applications environments our 
systems are performing in, or just 
request literature. We’ll even give 
you references in your area. Find 
out what your PC can do with a 
logical volume bigger than 
32 MBytes. 


Emerald Systems 
cirs Corporation 

Mainframe Storage for Micros 
4757 Morena Bivd. 
San Diego, CA 92117 
Teiex: 323458 EMERSYS 
Easylink: 62853804 
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this review, includes ready-to-use librar¬ 
ies for small and large memon- mod¬ 
els. ) The manual contained no informa¬ 
tion about using different memor\' 
models and offered only one example 
showing how to compile and link C 
programs using the librar\^ 

BB I provides a number of func¬ 
tions for keyboard input. In addition to 
simple DOS and BIOS-based functions 
for checking for and getting keyboard 
input, the Ubrar\^ provides higher-level 
functions that provide a batch facility 
for replaying a canned script. These 
higher functions do not use the ASCII 
and scan code values returned by the 
BIOS; BB I has its own system. The dis¬ 
cussion of keyboard input is extensive, 
but does not satisfactorily explain what 
the functions do or their relationships. 

Screen-output and string-search 
results are good, as table 2 shows. The 
test for writing graphics output was 
only average in speed. Test programs 
for director}^ scanning and executing a 
DOS command worked properly. 

The BB I library' has a full set of 
hie I/O functions, but they do not ap¬ 
pear to be based on DOS 2.0 I/O calls. 

It is not clear how these functions are 
implemented or what advantages they 
offer over standard C librar\^ functions. 
The discussion of hxed-length record 
hies versus variable-length record hies 
and of sequential-access methods versus 
random-access methods seem unneces- 
sar\' in the DOS environment. Were the 
authors asleep when UNIX (and now 
DOS) made such prehistoric mainframe 
concepts irrelevant? 

Using the BB I librar\^ creates many 
Linnecessan^ annoyances. Header hies 
have names such as Kbkeys.rpI or fil.def 
instead of kbkeys.h, and function names 
contain a mixture of upper- and lower¬ 
case letters—KbHit, for example. Some 
screen-output functions use the stan¬ 
dard BIOS attribute values, but others 
expect values for normal, reverse video, 
and underline attributes that are differ¬ 
ent from what the BIOS and the PC 
hardware expect. Even screen-cursor 
positions are redehned to start at 1 
rather than at 0 as the BIOS software 
expects. Source hies are poorly com¬ 
mented, and without a road map, trac¬ 
ing the implementation of a function 
through the many source hies is a frus¬ 
trating experience. 

The BB I (or Power Pack 1, as 
some ads call it) librar>^ seems to have 
been developed in another environ¬ 
ment and moved to the environment of 
C, DOS, and the IBM PC. It contains 
much material—some that is fast and 
useful and some that is just left over 



helps Develop 
and Test Lattice C Programs 

Reliably Cuts Both— 

■ Compile times (by 15% to 55%) 

■ Testing time (by 12% to 37%) 

FASTER C keeps the Lattice C library and any other functions you 
choose in memory. It manages a jump table to replace the LINKER 
and immediately execute your functions. You can also CALL 
active functions interactively to speed your program debugging. 

It includes many options for configuration and control. 


ONLY $95. 

CALL TOLL FREE 
800 - 821-2492 

for “Technical Description” or to order. 

FASTER C is a trademark of Solution Systems 


AVAILABLE FOR PC-DOS, IBM-AT, 
AND ANY 256K MSDOS SYSTEM 


^oluHon 
<^D y stoms 


335-P Washington St., Norwell, Mass. 02061 
617-659-1571 
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PROLOG-86" 

Become Familiar in One Evening 

Thorough tutorials are designed to help learn the PROLOG language quickly. The in¬ 
teractive PROLOG-86 Interpreter gives Immediate feedback. In a few hours you will 
begin to feel comfortable with it. In a few days you are likely to know enough to 
modify some of the more sophisticated sample programs. 


Sample Programs are Included like: 

■ an EXPERT SYSTEM 

■ a NATURAL LANGUAGE INTERFACE 

(it generates a dBASEII “DISPLAY” command) 

■ a GAME (It takes less than 1 page of PROLOG-86) 


PROTOTYPE Ideas and Applications QUICKLY 

1 or 2 pages of PROLOG is often equivalent to 10 or 15 pages in “C” or PASCAL. It Is a 
different way of thinking. 

Describe the FACTS and RULES without concern for what the computer will have to 
do. Maybe you will rewrite in another programming language when you are done. 
Programming Experience is not required but a logical mind is. PROLOG-86 supports 
the de facto STANDARD — in “Programming in Prolog” by Clocksin & Mellish. 


AVAILABILITY: PROLOG-86 runs on MSDOS, PCDOS or CPM-86 
machines. We provide most formats. 


Only 

$125. 

Full refund if not 
satisfied during 
first 30 days. 


Solution 

<Systems 


335-P Washington St., 
Norwell, Mass. 02061 
617-659-1571 

800-821-2492 
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from that other environment. Its manual 
is not short or skimpy, but it certainly 
does not make the product easy to use. 

XOR C TOOLS 

Installing the XOR C TOOLS libran' was 
easy. The libraries and header hies 
needed were identihed by instructions 
in the manual and a one-sheet update. 
Libraries for both small- and large- 
memon^ models were provided, as was 
full source code. All hies were stored 
ready for use: no unpacking or extract¬ 
ing from an archive is required. 

This is not a bad product, but it 
could beneht from a face lift. It is pack¬ 
aged in the kind of plastic case that nor¬ 
mally houses a game program. The 
manual is only hve inches by seven 
inches and is printed in small r\pe. De¬ 
scriptions of individual functions are 
run together without white space or 
page breaks. Within each description, 
section names, such as name and syn¬ 
opsis, are in large capital letters, and 
the function names are in small lower¬ 
case letters. Finding the description of a 
particular function is extremely difficult. 

The manual is organized by major 
categories. Each section begins with a 
general discussion followed by descrip¬ 
tions of individual functions in that cate- 
gor^^ The general discussions are use¬ 
ful, but some important information 
that is needed to coordinate use of sev¬ 
eral functions is buried in descriptions 
of individual functions. 

The library^ implements character- 
output functions in a reasonable man¬ 
ner. (The color function can be used, 
for example, to set the current attribute 
and the printa and print functions to 
display single-character and string out¬ 
put.) It provides access to other BIOS 
screen-output functions, such as setting 


and sensing the video mode, scrolling, 
and setting the cursor position. 

Single-dot output is rather slow, 
but line drawing is about average in 
speed. Special case functions for vertical 
and horizontal lines are provided, as is 
a function for drawing boxes. 

String handling, file I/O, and direc¬ 
tory' scanning functions are not pro¬ 
vided in the library. The XOR library^ 
does not provide a function to execute 
a DOS command, but it does provide a 
command to execute another program. 
The benchmark program in listing 8 
was modified to veriffi that this library^ 
function worked properly. 

The XOR C TOOLS library is sold 
for use with the Computer Innovations 
C-86 compiler. Although the manual 
does discuss converting the functions 
for use with other compilers, the dis¬ 
cussion is brief and general. The effort 
and knowledge required make such a 
conversion unattractive. 

This product provides competent 
BIOS-based keyboard input and screen 
output, but its unreadable manual 
makes using it too painful. 

C UTIUTIES 

Although Software Labs’ C Utilities has 
some redeeming features, its develop¬ 
ers need to give it more attention. 

The manual looks shoddy and 
seems out of date. The print qualit}' is 
poor—the pages are bluny^—and it is 
poorly organized. It has neither a table 
of contents nor a list of functions. 

Installation instructions are short 
and incomplete: no mention is made of 
different memory^ models, for example. 
Functions are supplied as six object 
hies; no libraiy hie is provided. The ob¬ 
ject hies work with the small model of 
Lattice C. Source code is provided for 


some graphics functions but not for the 
majority of the functions in the product. 

The package includes BIOS-based 
functions for keyboard input and screen 
output and a useful set of graphics func¬ 
tions (circles, ellipses, pies). Character- 
output performance is good for BIOS- 
based functions and average for dot- 
and line-drawing functions. 

In addition to the usual sound 
function, which waits while the sound is 
played, music functions play simple 
tunes in the background while the pro¬ 
gram does something else. 

Screen-animation functions let the 
programmer create and move rectangu¬ 
lar blocks of dots on the screen. About 
one-fourth second is required to re¬ 
move a quarter-screen-sized block from 
one spot and redraw it in another spot. 
A demo program shows that these func¬ 
tions are fast enough for animation. 

For applications in which the mu¬ 
sic or animation features are important, 
this product may be worthwhile. As a 
general-purpose tools library^ however, 
it is a poor value and a poor choice. 

CHOOSING A PACKAGE 

To choose one of these packages, the 
programmer must first identify the ca¬ 
pabilities that are most important for 
his applications. Any of these libraries 
will require some investment of time. 

Only two packages provide BIOS- 
based screen output fast enough to be 
useful. None made proper use of the 
8088 block instructions for fast string¬ 
handling functions, and only one per¬ 
formed dot and line graphics at a useful 
speed. The documentation was a disap¬ 
pointment with most of the products. 

Only one real winner emerged— 
Blaise Computing’s C Tools 2. Its func¬ 
tions are explained effectively and it 


Triiim Tiij rr* * ^— 


Are you writing programs in BASIC or Pascal? The popular Peeks 
’n Pokes has a disk with 58 programs and a 38-page manual that 
helps you get ftindemeath the covers’ of the PC. Learn how to use 
PEEK, POKE, INP, OUT, and DOS/BIOS function calls to do 
what you want, fast! Do you want to perform functions not 
available from BASIC or Pascal? It’s aU explained in the manual 
and demonstrated in the sample programs. Source code included! 

Peeks ’h Pokes shows you how to: 

• Access the system’s configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks and Pokes 

• And much more... for only $30.(X) 


Want to know more? The Inside liack! is a collection of advanced 
utilities for the PC programmer. It contains a disk with 61 pro¬ 
grams, a 42-page manual, and a fold-out memory map that helps 
you get better performance from the PC. With this package you can 
give your programs assembler-assisted speed from high-level lan¬ 
guages, get control over memory, customize and control the PC, 
and more. Some programs require DOS 2.00. Source code included! 

The Inside Track! shows you how to: 

• Read/write files as fast as DOS 

• Display data on the screen faster 

• Reserve memory for your use 

• Copy memory to another location 

• Copy-protect your programs 

• Load large programs faster 

• Control the keyboard settings 

• And much more...for only $45.(X) 




MasterCard and ’VISA accepted. Shipping charges: $2.50 per order for UPS; $2.50 per item for First Class Mail to USA and 
Canada; $6.00 per item for Air Mail outside USA and Canada. Dealer inquiries invited. 

Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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Help yourself to 
free information about the 
products and sf^vices in diis issue 




Stay on top of the mountain 
of products for the IBM PC 
by maintaining your own 
product reference file. 

TECH JOURNAL 
advertisers are happy to 
send you colorful and 
informative literature about 
their products, because they 
know an informed buyer is a 
better customer. 


Use the information to 
help determine your next 
purchase, or keep it for 
future reference. Before you 
know it, you’ll have a 
complete and handy 
product reference iMe. 

Simply turn to the Reader 
Service card and indicate 
which products you’d like 
to know more about. PC 


TECH JOUlOTit wUl see 
that your requests are 
forwarded to the 
appropriate advertisers. 

















TOOLS FOR C 




_ TM 

RUN/C: 

The C Interpreter 
Only *149.95! 


For both 

the beginner and the C professional, 

RUNXCs Xtie C In-terpreter 

nnakes program development easier and 
faster. With RUIMXC all those C programs you’ve 
been writing — or have been wanting to write — 
can be up and running in a fraction of the time. 

The beauty of RUNXC is that it provides 
a BASIC-like user interface for C; it allows the user 
to edit and debug code immediately and interactively. 


RUNXC is the first program to make C a user-friendly language. 


Although C is structured, compact and FAST, the writing and testing 
of C programs is often a tedious process. RUNy'C helps bring up to 
speed both your programs and your C programming skills. C 
programming has never been so fast and enjoyable! 


When running under RUNXC, yourC program performs exactly as it 
would if it were compiled (although slower since RUNXC is a true 
interpreter). If your program does have an error. RUlMy^C finds it. 
gives you a comprehensive error message and allows you to correct the 
error on the spot. Once you are completely satisfied with your C 
program it can be SAVEd, then compiled and linked using your favorite 
C compiler. 


RUISiy’C offers easy and familiar commands such as LOAD. LIST, 
SAVE. RUN. etc. A powerful line editor is built right in. RLIINIXC’s 
SHELL command will also allow you to use your own editor for 
extensive full-screen editing, and then return your newly edited 
program to RLIIMXC — all within a single, unified environment. 


RUIMXC offers: 

• A robust implementation of 
standard Kernighan and Ritchie C. 

• Full floating point. 8087 math 
chip support, structures, 
unions, initializers, casts and 
more than 100 built-in standard 
C library functions. 

• An easy-to-read 475-page 
manual filled with useful 
examples to help you master 
the C language. 

• TRON, TRACE and DUMP 


• Printer and asynchronous 
communications support. 

• A full set of buffered and 
unbuffered file 1/0 functions. 

• Nearly 100 sample C programs 
on disk illustrating the most 
important C functions and 
concepts. 

• System Requirements: 

IBM® PC or compatible with 
PC-DOS 2.0 or MS™-DOS 2.0 

CALL for information on non-IBM 

compatible MS-DOS systems. 


diagnostics PLUS a program 
profiler. 

For immediate delivery or more information: 


Lifeboat™ Associates 1651 Third Ave.New York, NY 10128 

RUN/C is a trademark of Age of Reason Co. 


Call 

1-800-847-7078 
In NY, 1-212-860-0300 


Lifeboat" 


provides good discussions of difficult 
topics, such as interrupt handlers and 
directon- access. The Blaise C Tools 
package is also helpful when used in 
conjunction with C Tools 2; it covers 
the areas C Tools 2 omits. 

Buildhig Blocks /.- Si 49 
Software Horizons Inc. 

165 Bedford Street 
Burlington, MA 01805 
617/275-4711 

CIRCLE 354 ON READER SERVICE CARD 

C-Bood Smorgasbord: Si 50 
Lifeboat Associates 
1651 Third At vnue 
New York, N)' 10128 
800/847-7078 
iMttice, Inc. 
r.O. Box 5072 
Glen Hllyn, IL 60158 
512/858-7950 

CIRCLE 355 ON READER SERVICE CARD 

C TOOLS: $99.95 
XOR Co}poration 
5421 Opportunit}' Court 
Minnetonka, MN 55545 
612/958-0005 

CIRCLE 356 ON READER SERVICE CARD 

C Tools 2: $100 
C Tools: $125 
Blaise Computing Inc. 

2054 Blake Street 
Berkeley, CA. 94704 
415/540-5441 

CIRCLE 357 ON READER SERVICE CARD 


C Utilities: $119 
Software Labs 
1221 Matisse St. 

Sunnyvale, CA 94087 
408/750-8108 

CIRCLE 358 ON READER SERVICE CARD 

C Utility' Librayy: $149 
Bssential Software, Inc. 

P.O. Box 1005 
Maplewood, NJ 07040 
914/762-6605 

CIRCLE 359 ON RE/\DER SERVICE CARD 

Green leaf Tu net ions: $185 
Green lea f So ftn 'are, Inc. 

2101 11icko}y Drive 
Can'ollton, 7X 75006 
214/446-8641 

CIRCLE 360 ON RE/VDER SERVICE CVRD 


William J. Hunt is uriting a hook ou soft¬ 
ware toots and C programs that iUustrate 
reat-world fimctions. Tilted The C Toolbox, 
the hook is scheduled to he piihtisbed later 
this year hy Addisou-Wesley. 
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No more! Survivability is 
vi/hat you can depend on with HiComp’s MBM- 
500 Bubble Drive. 

It’s designed to function as a floppy or 
solid disk drive with boot capability when plug¬ 
ged into any available I/O card slot in your IBM/ 
PC. It’s your survival kit in most harsh environ¬ 
ments where dust, dirt, extreme temperatures, 
humidity and vibration are your enemies. 

Lost data due to power failures will be 
history after you install a MBM-500. The device 
is non-volatile so it can retain memory without 
battery back-up. 

Five times faster than a floppy and 1000 
times more reliable the Bubble Drive will prove 
to be more efficient and effective. 


Choose either a 128,256, or 
512-K Byte storage capacity. It’s fully compat¬ 
ible with PC-DCS 1.1,2.0, and newer releases. 
And it operates on most IBM look-alikes. 

Bubble Drive. When it comes to survival, 
there’s a lot more to tell. Send for more details: 
Advanced Digital Information Corp., PC. Box 
2996, Redmond, WA 98013. Telephone 206 - 
881-8004 or 1-800-638-0818. 



HiComp Bubble Drive™ 


adic 

Advanced Digital Information Corporation 
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TOOLS FOR C 



A good tools librar}^ can supplement 
C to provide access to PC-DOS, the 
PC s ROM BIOS, and the PC’s hard¬ 
ware itself. The C language and its li¬ 
brary' provide no features to take full 
advantage of the capabilities of the 
IBM PC and its environment. C is not 
designed especially for the PC; it is 
effective on a variew of computers 
and operating systems. To develop a 
good product, however, program¬ 
mers often need to use the unique 
features of the PC environment. 

Listed below are some of the capa¬ 
bilities a libran^ might provide. 

Access to DOS services. Applications 
programs often need to use PC-DOS 
features. For example, a well-de¬ 
signed application would get the 
current date and time from DOS 
rather than asking the user to type it. 
With full access to DOS’s capabilities, 
the programmer can design applica¬ 
tions to work well rather than to fit 
the limitations of C’s standard librar^^ 
PC-DOS provides function calls 
for file I/O (create, open, read, write, 
seek, and close), file maintenance 
(setting a file’s date and time stamp, 
renaming and deleting files), and di¬ 
rector)^ creation and deletion. It pro¬ 
vides general housekeeping calls 
(get and set the default drive, cur¬ 
rent director)^ disk transfer area, and 


system date and time) and a call to 
return the operating system’s version 
number. One call executes another 
program at the command of the pro¬ 
gram already running. 

Keyboard input. Interactive applica¬ 
tions need to check for the presence 
of keyboard input without waiting 
for input, to collect single keystrokes 
immediately without the return key 
being pressed, and to check the cur¬ 
rent state of the shift keys. In addi¬ 
tion, keyboard-input functions 
should not filter out any control or 
function key inputs; nor should they 
allow DOS to act on keys such as 
Ctrl-C or Ctrl-P. The C libran^ func¬ 
tions for console input do not meet 
these requirements, but a tools libra- 
can supply access to ROM BIOS 
services that meet these needs. 

DOS also provides calls for key¬ 
board input; because its services are 
more portable but less comprehen¬ 
sive, a complete librar\' should give 
access to both DOS and BIOS key¬ 
board functions. 

Screen output (text). C’s libran^ func¬ 
tions for console output also lack 
some important features. Programs 
often need to sense and control the 
cursor position and to set the display 
attribute so that it corresponds to 
characters that are output. In addi¬ 


tion, screen output speed is often 
unsatisfactory^ for C libraity functions. 

The ROM BIOS provides func¬ 
tions to display characters with attri¬ 
butes and to return or set the cursor 
position. It also provides functions 
for sensing and setting the current 
video mode, setting the cursor 
shape, scrolling, and erasing part or 
all of the screen. 

The performance of the BIOS 
screen functions is still marginal— 
tools-libraiy' functions should be 
carefully implemented to conserv^e 
the limited speed of BIOS screen 
output. It is even better if the tools 
library' implements functions that 
write directly to the display adapter 
memory^ for really fast output. 

Screen graphics. Unlike the IBM PC’s 
BASIC, C provides no built-in func¬ 
tions for graphics. Providing the fea¬ 
tures and speed needed for hea\y' 
graphics applications is the province 
of libraries such as Halo and the Vir¬ 
tual Device Interface announced by 
IBM. It is reasonable, however, for a 
general-purpose tools library^ to pro¬ 
vide simple functions for drawing 
dots, lines, circles, and boxes with 
enough speed for small applications. 
Although the ROM BIOS has calls for 
writing dots, these functions are too 
slow for serious use. 


howto be 
twopfciGes 
at once , 


OEM and reseller inquiries invited. 



Introducing TURN-ObT'' The Intelligent Power Controller. 

Rnally you can access your remote computer without leaving 
it on. Avoid unneeded wear and power damage by turning on 
your computer only when needed. 

TURN-ON is ideally suited for unattended computer phone 
networking. With TURN-ON, a simple phone call powers up 
your computer system for remote data processing and 
automatically powers it down when complete. Using 

TURN-ON you can leave your computer on to 
complete batch processing and it can power 
itself down when done. Protect your 
computer with TURN-ON’s built-in surge 
suppression and optional security 
software. 

Call or write today for our free data 
sheet and the name of your dealer 
that carries TURN-ON. 


SKYLAIMD 8YBTEMB, INC. 

150 Green Valley Road Scotts Valley CA 95066 (408) 438-5007 
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Support for async communications. Both 
DOS and the BIOS provide some 
calls for I/O to the PC s RS-232 serial 
I/O ports. The unbuffered noninter¬ 
rupt-driven support that these calls 
provide is adequate in only a few 
communications applications. Librar¬ 
ies that provide support for high¬ 
speed communications with buf¬ 
fered, interrupt-driven I/O will be 
reviewed in a later article. 

Printer support. DOS and BIOS also 
provide calls for output to a printer 
via a parallel port. Functions to con¬ 
trol printer features such as boldface 
or underlining modes may be useful. 
To be really useful, such functions 
should support a variety of printers 
and allow the choice of printer to be 
made when the applications pro¬ 
gram is executed. Several of the li¬ 
braries provide functions to control 
an Epson or IBM printer. Although 
some discuss how to change the 
functions for other printers, all re¬ 
quire that the selection of the type 
of printer be made at compilation. 
Sound. The PC hardware provides 
crude mechanisms for controlling its 
speaker. Libran' functions to play a 
frequency for a specific duration and 
to turn the speaker on and off are 
included in some products. 

In addition to the PC-specific 
functions discussed above, some 
other utility functions are often in¬ 
cluded in tools libraries; 

String functions. C provides some sup¬ 
port for character strings, but there 
is room for improvement. Functions 
that correspond to BASIC’s string 
functions may be useful for BASIC 
programmers. Functions to search 
strings for substrings or for single 
characters are also useful. Functions 
to perform conversions or transla¬ 
tions on strings may also be of value. 
Date conversion. Arithmetic and format 
conversions are a necessaiy part of 
many commercial applications. Func¬ 
tions to convert the Julian calendar 
to month/day/year format are often 
useful. Functions to calculate the 
number of days between two dates 
and to determine the day of the 
week are possible librar\' functions. 
Random-number generation. Game soft¬ 
ware often requires random-number 
generation. C does not include a 
random-number generator, but sev¬ 
eral of the libraries reviewed here 
provide one or more functions for 
generating random numbers. 

—>XJH 



INCREDIBLE DRIVE 


INCREDIBLE SPEED 

• 17 MS average access time 

• 3 MS track to track 

• 9.677 MbfS data transfer rate 

• Superior performance on LANs, CADICAM & CAE 
applications 

INCREDIBLE POWER 

• Five times the storage of an AT drive 

• 100 MB formatted 

• Mainframe storage capacity 

• Ideal for large data bases 

INCREDIBLE VERSATILirY 

• Supports—DOS 2.0 & higher, Qnix and Venix 

—IBM PC/XTIAT, AT&T and compatibles 
—Most popular LANs 

• Installs in under 30 minutes 

• Configurable as—AT kit for internal mounting 

—Stand alone unit 
—Optional file-oriented tape car¬ 
tridge or 9-track tape backup 

INCREDIBLE RELIABILITY 


■CHASEBTECHH 


lOOMB 

FORMAHED 


• Automatic, fail safe head lock 

• Power up and system monitoring diagnostics 

• Menu driven utilities for controlled component 
testing 

• Full 1 year warranty 


Call (201) 894-5544 


Put 

CHASE TECH HIGH PERFORMANCE SUBSYSTEMS 


to the test (drives from 67 to 550 MB formatted) 


Chase Technologies, Inc. 

High Performance Product Group 
375 Sylvan Ave. 

Englewood Cliffs, NJ 07632 


■CHASEBTECHB 








PC BRAND’S CRAFTSMAN" 
TOOLS FOR “C” SHOPS 


C CROSS (IONt»ILERS 

Portability to 16-Bit Just Got R Lot Easier 
With Cross Compilers From Lattice 


TEXT TOOLBOX^ ’ #1 

These Utilities Work Wonders oi Organization 


PC BRAND now carries an assort¬ 
ment of cross compilers to move pro¬ 
ducts from larger host machines to the 
PC-DOS or MS-DOS^" environment. 
Take a glance at the list below. 

Cash in on products already devel¬ 
oped on your bigger machines by rapid 
transit to the burgeoning world of PC 
owners. 

MS-DOS or PC-DOS Target: 
VAX/VMS Host 
VAX/UNIX Host 
MC68000/UNIX Host 
Altos 586 Host 
Hewlett Packard-UX 


Or take advantage of big machine ser¬ 
vices and utilities to do development 
work for the PC market, and only then 
download the results. A quick mental 
calculation will convince you that pro¬ 
ductivity gains will quickly trade off 
these costs. Call for availability. 


Product Code: 

LIOVM# 

LIOUX# 

LI068# 

LIOAL# 

LIOUX# 


Price: 

$5000 

5000 

3000 

3000 

3000 


Expand Your Sales to the CP/M World 

They have vanished from the 
headlines, but there are over a million 
CP/M^ machines still humming across 
the land. Yet Info World reports that 
“there’s no new CP/M software”. If 
you are part of the problem, here’s a 


money-making way to become part of 
the solution. Convert your MS-DOS 
PC-DOS products with our CP/M- 
Z80 targeted cross compiler. For a few 
dollars, you’ll double your market in a 
hurry. 


CP/M-Z80^’' Target: 
MS-DOS or PC-DOS Host 


Product Code: 
L2Z80# 


Price: 

$500 


WE ARE EXPERTS 
IN EXPORT 

PC BRAND ships all over the world. 
We’ll prepare the export documents and 
ship to you or your agent at the port of 
entry you specify. Phone (212) 410-4(X)1 
or Telex 667962 (SOFT COMM NYK) 
with your order and preferred shipping 
method. We will compute the total 
charges for you to prepay by funds 
wired to Chemical Bank, 126 East 86th 
St., New York, N.Y. 1(X)28, Account #: 
034-016058, and your products will be 
shipped immediately. 


C-SPRITE 

Lattice's Own Debugger Jor Lattice C 


This versatile companion to your com¬ 
piler gives you the best of both worlds 
for an out of this world price. Hand it a 
COM or EXE file produced by the Lat¬ 
tice Compiler (using the -d option) and 
C-Sprite^" will speak your language: your 
function names, your variable names, 
your data types, and the line numbers 
from your source code. At the same 
time, if you want to scrutinize just what 
machinations the compiler (or an 
assembler) has contrived, you can get a 
close-up view of machine addresses and 
machine coded instructions. 

You can set simple breakpoints using 
symbols or addresses, or submit clusters 
of commands to be executed at the 
breakpoints, or set commands that ex¬ 
ecute until a condition is met. 

You already know how to converse 
with C-Sprite, if you are familiar with 
Microsoft’s Debug. Lattice began with 
that well-known command language, 
and then added to it considerably: You 
can work with data in hex, as you might 
expect, and you can also differentiate 
between C’s data types, causing the 
debugger to treat addresses as pointers, 
or strings, or long integers, etc., both in 
display and entry. C-Sprite even has 
macros — use your source code variable 
names in a macro to dump the contents 
of entire C structures, for example. And 
you can debug through one of the COM 
ports with a second terminal so as not to 
disturb your program’s display screen. 
What’s more, if you link with Plink86^'’, 
C-Sprite can even tackle overlays. 

Program doctors will find plenty of 
implements to rummage through in this 
kitbag. 

Price: 

Product Code: L2300# $175 


Welcome to “grep”, “wc”, “ed” and 
“diff”, tools you will reach for as 
. routinely as “copy” once you come to 
know them. Unix^ boasts a number of 
muscular utilities that are migrating to 

CVUE 

R Text Editor to Make 
Your Own 

CVUE is a neat screen oriented text 
editor which does most of the things that 
a good editor should do, such as 
automatic scrolling vertically and 
horizontally, insertion and overtype en¬ 
try modes, block delete, undelete and 
move, and full DOS 2.0 directory path 
name support in reading and writing 
files. 

It is easy to learn with a comprehen¬ 
sive command menu screen which makes 
the documentation an ornament. It was 
written by the Lattice programmers who 
felt forgotten by the folks who write WP 
software. They needed easy entry of 
non-display characters such as control 
codes and escape sequences, not foot¬ 
notes. Indenting and Undenting of block 
structures loomed larger than italic prin¬ 
ting for them. Pattern searching won out 
over spell checking. So CVUE was born. 

CVUE has its limitation. It only sup¬ 
ports in-memory text files, but with 
memory at today’s prices, creating and 
maintaining files of over 500 KBytes long 
is practical. Anyway, modular source 
code of structured programs never gets 
nearly that big. As compensation, CVUE 
is very compact and fast. It actually runs 
in computers with only 64 KBytes of 
memory and uses no tediously slow 
overlays to perform its full function 
repertoire. 

The power of CVUE is its ease of 
customization. Even with only a binary 
license, full customization of the 
keyboard editing commands is offered. 
And when you take advantage of the 
Source Code option (found elsewhere in 
this ad.) the resultant editor can be made 
truly your own. 

Price: 

Product Code: L2240# $100 


dB-C 

Switch irom dBRSE to C for Power and Speed 


PC BRAND, Craftsman, Toolbox and Toolshed* 
PC BRAND • Unix'* Bell Laboratories • Lattice 
C. C-Food Smorgasbord, Lattice Window, LMK, 
C-Sprite, and dB-C* Lattice Inc. • MS’* Microsoft 
Inc. • Halo’* Media Cybernetics • IBM * Interna¬ 
tional Business Machines • Floats?'* 
Microfloat • Panel’* Roundhill Computer 
Systems Ltd. • PlinkSS, PfixSS, and Pmate* 
Phoenix Software • CP/M’* Digital Research • 
dBASE* Ashton-Tate • VAX and VMS'* Digital 
Equipment Corp. • Z80'* Zilog Inc. 


There are a lot of dBASE^" file users 
out there. Most just maintain data bases 
and use dBASE’s limited reporting 
facilities. They’re not programmers, so 
they don’t use the dBASE programming 
language. But they’d like a greater return 
on their efforts, and that’s a business op¬ 
portunity that makes this product impor¬ 
tant to you. 

dBC^" links C to dBASE. This new 
product from Lattice creates files which 
exactly replicate dBASE file design. So 
dBASE can read and update them. And 
the reverse. dBC can use any files created 
by dBASE. Now C and dBase can 
operate on the same data bases inter¬ 
changeably. 

This opens up the widespread culture 
of dBASE installations to exploitation. 
As a C programmer, you can replace the 
resident dBASE language with speed! 
Both C’s and your own: you no longer 

Two Versions: 

Dbase II Compatibility: 

Dbase III Compatibility: 


have to write every line of code, because 
now you’ve unlocked C’s vast storehouse 
of off-the-shelf libraries and utilities. 

And you add power: dBC lets you 
open and process eight index and data 
files at once. 

Use dBC for custom work. Or design 
generalized programs for manipulation 
and reporting of dBase data bases. Or 
use it on its own. It’s a complete file 
manager for use with the Lattice C Com¬ 
piler whether or not dBASE will ever be 
used in tandem. dBC comes as a library 
of object modules, with versions for all 
four memory models. It’s a complete set 
of ISAM routines (that parallel dBASE 
commands) which create and maintain 
index and data files. The manual 
discusses each in detail, and demonstra¬ 
tion source files on your disk show how 
every function is used. 


Product Code: 
LOOII# 

LOIII# 


Price: 

$250 

250 


the PC world. Lattice has assembled this 
cluster of the most useful text manage¬ 
ment tools into a single package. 

“Grep” looks for text patterns in any 
number of files. Its powerful expression 
syntax goes far beyond your text editor’s 
search command. Use of “(. +)” with 
“*.c” will find in all files with “.c” ex¬ 
tensions all lines with parenthesized ex¬ 
pressions, no matter how many 
characters lie between. Want to find all 
function calls? Look for all occurrences 
of, say, a global variable throughout a 
program system? Search for all pro¬ 
grams in a directory, use paths to other 
directories? Find all files on a disk? 
“Grep” will grab them all. 

“WC” counts lines, words, and 
characters in a file and has a checksum 
independent of machine character sets so 
you can test whether a file has een 
transferred successfullybetween com¬ 
puters. 

“Ed” is similar to the well-known 
Unix editor. It offers search and replace 
with “Grep’s” syntax, block move, read 
and write, optional line numbering, ap¬ 
pend, insert, delete, and this unusual 
facility: you can instruct “Ed” to apply 
a file of comniands to any number of 
target files, even complicated changes 
and text additions, such as those created 
by “Diff”. 

“Diff”? You’ve probably tried to 
write one (and then discovered how 
tangled the logic gets). “Diff” compares 
text files line for line and reports dif¬ 
ferences. It uses complex algorithms to 
re-synchronize between files after 
disparities involving any number of lines 
are found. And it outputs a precise list 
of instructions telling what to do to make 
two files exactly the same, a list which 
can be handed to “Ed” to do the job! 

You’ll ultimately find such assistance 
indispensible. Like having a librarian to 
sort out the confusion every day and 
keep your work tidy. 

Price: 

Product Code: L2220# $ 120 


CURSES 

R Screen Management 
Interface to Swear By 

Curses is a Lattice creation which 
manages the screen of the IBM PC in the 
same fashion as the curses utility of Unix 
and similar operating systems. Use it to 
adapt programs which call Unix’s curses 
functions for screen management, and 
need the equivalent library when moved 
to the PC for re-compilation. Or use it 
when creating software on the PC to 
assure that it is Unix compatible. 

Curses is a library of eighty-four func¬ 
tions and macros which can keep any 
number of screen images in memory. 

Within a screen. Curses employs a vast 
function set to get characters, wrap lines, 
scroll, blank lines, highlight — virtually 
every tool needed to update the screen. 
The product supports color, and all four 
memory models. In keeping with the ter¬ 
minal orientation of Unix curses, the 
physical screen is re-painted (at high 
speed) only when your program calls a 
refresh function. 

Writing screen management code leads 
to unspeakable snarls and expressions. 
Swear off! Let Curses clean up your 
language. 

Price: 

Product Code: L0850# $125 










PRECISION SOFTWARE 
FOR PROGRAMMERS 


SUPPORT DIRECT FROM LATTICE 

Products with codes beginning “L” are all fresh from Lattice Inc., the 
premier software developer serving the C professional marketplace. PC BRAND 
has made special arrangements for Lattice to provide telephone support for 
these products directly. 

Take advantage of this unusual opportunity. Buy from PC BRAND, and you 
get to talk to the experts themselves! 

30-DAY MONEY-RACK GUARANTEE^ 

It gets better. We will return the purchase pric^ of any “L” or “N” coded 
product offered in this space if you decide it fails to meet your needs. You 
read that correctly. We want you to be completely satisfied with your pur¬ 
chase. Go through the manuals, try out the products themselves, and make a 
thoroughly informed decision whether they are right for you. 

There are rules: We can make this offer in the U.S. and Canada only. For 
you to be eligible for refund or credit, we must receive your returned product 
within 30 days of its shipment. Everything but the packing must in our judg¬ 
ment be in 100% resaleable condition. 

(a) Subject to terms and conditions of sale, (b) Not shipping and handling. 


LMK 

A Unix-like 


'Make" Makes Light oi System Building 


CODE SIFTER 

Find the Hot Spots in Your Program 


Fast is never fast enough; only 
miracles need apply. That’s what’s ex¬ 
pected in today’s marketplace, so our 
Code Sifter is an important tool to add 
to your workbench. 

Code Sifter finds the trouble spots in 
your program. On its own, it will divide 
a COM or EXE file of any size into 
thirty-two equal partitions. Alternative¬ 
ly, you can specify the partition boun¬ 
daries with addresses, or with symbols if 
your linker has produced a symbol map. 
Then tell Sifter to run your program. It 
samples your object file at precisely 
limed intervals and counts how many 
limes it finds the instruction pointer in 
each partition. Job done, it reports the 
number and percentage of hits in each 
partition. 

You are in for some surprises when 
you discover just how unbalanced the ac¬ 
tivity is likely to be, and that’s why Code 
Sifter is so valuable. It profiles just 
where you can best spend lime optimiz¬ 
ing your code, or even converting to 
assembler subroutines. 

Code Sifter has a number of monitor¬ 
ing options. You can tell it to include any 
combination of your program, DOS, 
and BIOS in its analysis. You can specify 
the sampling rate. Most important, you 
can tell Code Sifter the number of times 
to run a program, and between each run 
discard the less active ranges and re¬ 
partition the hot spots, so that you zoom 


in ever tighter on small areas of code. 
Right down to the last byte! Literally. 
Try it on the sample program that comes 
with your disk. 

Code Sifter. It will give you the racer’s 
edge. 


Price; 

$119 


Product Code: N3100# 


USED COMPILERS 
WELCOME 

Trade In ior the Latest 
Model Lattice C 

Has your compiler run out of gas? 

Has your model been discontinued? Is it 
falling behind for lack of new parts? 

Even if yours is in good shape, you 
have surely noticed there are more op¬ 
tions and accessories produced to run 
with the Lattice C Compiler than any 
other. Don’t do without these additives 
any longer. It’s time for new license 
plates. Trade in your original disks and 
manual of any of the compilers below 
and we’ll send you Lattice’s most up-to- 
date model, the full bore 2.14 (at press 
time). 

From then on you will be adopted by 
Lattice for full, direct support by their 
technical specialists. 

Product Code LU150: Price: 

Microsoft MS-DOS/PC-DOS C $150 
Product Code LU2(X): 

Computer Innovations C86 $200 

Manx Aztec C86 200 

Mark Williams C 200 

Wizard C 200 

Digital Research C 200 

Whitesmith’s C 200 


SOURCE CODE FOR SALE 

Designer Originals For Your Special Needs 

“One size fits all’’ turns away disappointed customers. When you cannot 
shoehorn your application into out-of-the-box software, we have the solution. 
For each of these products only, PC Brand now licenses source code, provided 
you buy (or have already bought) from us the object code counterpart. Take it 
in, let it out, and make it fit snugly to your needs. And, if you are new to C, you 
will learn a lot apprenticing this fully documented code from top designers. 


Lattice C Compiler Library 

Product Code: 

Price: 

for MS-DOS/PC-DOS 

L9100# 

$500 

for Z80 

L910Z# 

500 

C-Food Smorgasbord Library 

L9200# 

500 

Curses Library 

L9850# 

125 

dB-C Library 



for dBase II 

L90II# 

250 

for dBase III 

L91I1# 

250 

CVUE Screen Editor 

L9240# 

350 

Text Toolbox #1 

L9220# 

120 


If you have ever built a complex 
system, you know the time loss and 
tedium of recompiling, rebuilding 
libraries and relinking modules because a 
snippet or two of code has changed. 
Batch files are no answer. You need 
batches of them to avoid redoing 
everything indiscriminately. 

Instead, imagine making a change 
deep in a system, and simply telling Lat¬ 
tice’s LMK™ to take over. No further 
thinking or keystrokes. LMK will rebuild 
your final product, however involved 
and complex, by doing just what is 
needed and no more. 

How? You write a command file 
which expresses bottom to top all the 
elements comprising your system and all 
its dependencies: what gets compiled to 
make what object file using what op¬ 
tions; what is built into libraries; what is 
linked into the final EXE file. Through 
the life of your system, LMK keeps track 
of the last time every action was per¬ 
formed. Run LMK and, tracking each 
branch, it looks only for elements which 
changed later than a dependent element 
further along the branch, using date and 
time information found in the file direc¬ 
tory. Any source file newer than its ob¬ 
ject file, for example. Only those 
elements and their dependents are re¬ 
made. All other instructions are bypass¬ 
ed. 

The command file uses a simple, 
readable syntax — “prog.obj: prog.c 
$(HDRVS)”, for example, says what 
source file this object file depends on, 
and fills the previously defined macro 
HDRVS into the expression, which here 
might be a list of files with hardware 
drivers, or in another case your preferred 
string of compiler options. 

LMK does not care what program¬ 
ming language you use; it’s not just for 
C. For that matter, LMK can apply to 
more than programming. It can be used 
for any set of tasks which can be ac¬ 
complished through commands issued to 
the operating system. Try it for repeated 
re-assembly of lengthy documentation, 
or for selective re-consolidation of 
spreadsheets so that only dependents of 
changed supporting schedules get re¬ 
calculated. 

Wherever your imagination leads you, 
LMK will find the shortest path to get 
the job done. Minimum time, minimum 
effort software. 


Product Code: L2100# 


Price: 

$195 


TERMS AND CONDITIONS OF SALE 

Licenses: Each price is for a license to 
use a product on a single computer and 
does not constitute product ownership. 
Ask about availability of other terms for 
multiple machine use at a single site. 
Products coded may be used to cre¬ 
ate programs for distribution without 
royalty payments or additional licenses, 
provided said programs do not substan¬ 
tially replicate the products themselves. 
Compatibility: PC BRAND’S standard 
products are designed to operate with 
the IBM PC, PC XT or AT under PC-DOS 
and require no more than 128K of RAM 
unless indicated. 

Return of Non-‘L‘-Coded Products; Ac¬ 
ceptance for refund or credit only by prior 


authorization subject to a re-stocking 
charge. Software diskettes are delivered 
in sealed envelopes and are unreturnable 
if seal is broken. Defective products will 
be replaced in whole or part. 

Payment; We honor MasterCard & Visa 
(no surcharge), wired funds, checks in ad¬ 
vance, and COD for cash or certified 
check ($5 fee). Purchase orders accepted 
from corporations and institutions at our 
discretion; 2% per month added to 
balances unpaid after 30 days. 

Shipping & Handling: U.S.: UPS Surface: 
1st product $6, each add’l $3.00. UPS 2nd 
Day Air. 1st product $10, each add’l $4.50. 
UPS Next Day Air or Federal Express: 1st 
product $18, each add’l $6. International: 
Charges dependent on destination and 
method of shipment. 


We're as Near as Your Telephone. Call us at... 

800-PC BRAND 

That’s (800) 722-7263. In NY State call (212) 410-4001. 
PC Brand, 345 E. 86th St., New York, N.Y. 10028 


Prices, terms, and specifications subject to change without notice. 


© 1985 PC BRAND 
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THG HARD ONG 
IS RIGHT 
TO FIND! 

We’ve Got it at 

ALPHA OMEGA 

COnPUTER PRODUCTS 



HARD DISK PACKAGE $949.00' 

^Suggested retail price 


• TURB010 is a 10 MB hard disk system, designed for the 
IBM PC®, to achieve IBM PC/XT® capacity, and full PC/XT 
compatibility. 

• Data transfer rate 300% faster 


• Ideal with the use of serious application programs, 
such as DBase lli;“ Framework, Lotus 1,2,3,’“ 
Symphony;“ Micropro Wordstar, etc.... 

• 13 month defective exchange policy, covering both parts 
and labor. 

• TURB010 comes complete with all necessary interfacing 
and cabling, professionally written installation and user 
documentation. 

• Speed, Convenience, Affordability, and Reliability...at 
Alpha Omega Computer Products we put it all together 
for you. 

Corporate purchase orders are welcome. Please call for 

personal service on terms and quantities. 


Contactyour local dealer, 
and ask for the TURBO 10. 
or call: 


lilll 345-4422 

18612 Ventura sivd., Tarzana, CA 91356 

All products are pre-tested before delivery, and are guaranteed for 13 months. Within 
this period, defective returns must accompany an RMA number. All other returns 
subject to a 10% restocking fee. Please include S6 for shipping and handling. There will 
be an additional S4 surcharge on COD orders. Calif, residents include 6.5% sales tax. 

Dealer inquiries invited 
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TOOLS FOR C 


LISTING 1: char.c 


/* char.c - char output benchmark for Blaise CTools package V 

#include "stdio.h" 

#include “screen.h" 


#include “utility.h“ 


mainO 


C 

int nit, nper, attr, mode. 

row, col, c, i,j,t ; 

float tf ; 


char s[200] ; 


printfC'no.iter. no.chars/iter char attr and mode : \n“); 
scanfC'Xd %d %x %x Xd“,&nit,&nper,& c, &attr,&mode) ; 

screset(mode) ; 

/* set mode */ 

timerO ; 

for(i=0 ; i<nit ; i++) 

/* start timer */ 

{ sccurset(i % 16,0) ; 

/* set cursor position */ 

for( j=0 ; j<nper ; j++ ) 

{ wca(c,attr) ; > 

> 

t = timerO ; 

/* write the char */ 

/* collect elaF>sed time V 

tf = ( (float) t) / 18.2 ; 

sccurset(20,0) ; 

/* set cursor position */ 

printfC %10.2f secs per 1000 chars \n“. 

tf*1000.0 /(nit*nper) ); 


utinkeyO ; 

/* wait for a keystroke */ 

/* now time string write */ 

for( j=0 ; j<nper ; i++ ) 

/* build a string */ 

C s[jl = (j & 0x3f) + 0x20 ; > 

s[j] = '\0' ; 


timerO ; 

for(i=0 ; i<nit ; i-»-+) 

/* start timer */ 

{ sccurset(i % 16,0) ; 

/* set cursor position */ 

wsa(s,attr) ; /* write 

the string */ 


ATTEMTIOW 
BERNOlU BOXERS 

Give your IOMEGA a Boot! 


FiXT/B PLUS for 
IBM, AT, XT, PC and compatibles 

FiXT/B PLUS gives you the utility of a bootable 
hard disk while preserving the performance of 
your Bernoulli Box. 

You can have it all 
with FiXTfB PLUS! 

Golden Bow Systems 


3368 Second Ave., Suite F 
San Diego, CA 92103 
(619) 298-9349 


$95-$ no 

Add $3 for shipping/ 
handling 

Caiifomia residents add 
6% sales tax 
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FILE MANAGEMENT is 


Fast Backup and much, much more... 


FILEMASTER 
supports a versatile 
file selection system 
which lets you pro¬ 
cess files by name 
key, modification 
date range, or name 
key range, using 
relative or absolute 
path specifications.. 


Cu r r e n 

Ba c 

Res 


;ave Group: TAXES 

Library: c:/archive 
Directory: c:/usr / taxdata 


Origin: c:/usr/taxdata 
Subdir: ./schedc 


DEPREC80.DAT 5120 
DEPREC84.DAT 10240 
OFSUPPLY.DAT 5632 
TEXPENSE.DAT 4608 



3/28/85 11:26 
3/29/85 11:41 
3/27/85 02:33 
3/27/85 15:18 



Subdir: . / schedd 
: CVGTBUY .DAT 
: CVGTSELL.DAT 
: IBMBUY .DAT 
: IBMSELL .DAT 
FILES: 8 


1024 

1024 

4096 

4096 

35840 


3/30/85 09:47 
3/30/85 09:51 
3/30/85 10:10 
3/30/85 14:21 


(c) Copyright 1985, GRAND MAX 



>BACKUP *.DAT;3 / 27 / 85 - 3 / 30 / 85 
l|2|lJAim|3H,'.|j!|l| UICOMAND 


FILEMASTER 

The definitive backup and file management system for hard disk users. 


FILEMASTER is a complete set of tools for managing the complexities of the DOS file system. 
In one integrated package, you get seven powerful file management utilities: 


FLASHBACK; over twice as fast as the standard DOS backup utility, 
with options for data compression, file encryption, data validation, and 
on-line directories of file archives stored on diskettes. Once a save set 
is created, FLASHBACK will automatically save only those files which 
have been changed or added since the previous save. 

Using sophisticated data compression techniques, FLASHBACK saves 
storage space for file backups, and lets you create compact, encrypted 
data packets for use in computer-to-computer data transfers. 

BDIR; gives you a quick directory listing of files stored off-line in your 
backup archives. 

FINDEX; an application driver which lets you select and process multiple 
file sets anywhere on your disk performing any of several standard func¬ 
tions, or linking with applications of your own. Once FINDEX starts, 
it works automatically, crossing data paths without user intervention. 


TEXTED; a global string search & display, search & modify utility which 
allows you to make large scale changes to files on your disk, both binary 
and ascii. 

TUNEUP; a hard disk tune-up process which sorts directories, frees 
up wasted directory space, and optimizes disk storage to make your 
hard disk run smoother and faster. 

DISCOPE; a powerful storage analysis program which allows you to 
examine, compare, and modify disk sectors, either as part of a file chain, 
or in arbitrary combinations. 

EXPATH; a path extension utility which allows you to reference files 
in different directories by name without changing your current directory. 


You’ve probably seen similar utilities adver¬ 
tised individually before, and at prices well 
over $100 each. With FILEMASTER, you get 
them all for only: 

$49.95 

including a complete user manual & binder, 
contemporary multi-window, pop-up menu 
interface, and a support line for technical 
assistance. 

Hardware Requirements: IBM-PC XT, Compaq-Plus, or compatible equipment; DOS ver¬ 
sion 2.xx: minimum 128K, 256K recommended for optimum performance. 


FILEMASTER is available only from Grand 
Max Software Corporation. To order with 
VISA or Mastercard, dial: 


1-800-624-3285 

In Oregon: (503) 635-8295 


SOFT WAR E 
CORPORATION 


IBM & IBM-PC are trademarks of IBM Corporation. 68 LEONARD STREET • LAKE OSWEGO, OR 97034 

Compaq-Plus is a trademark of the Compaq Computer Corporation. 
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TOOLS FOR C 



WE BRING 
ENGINEERS, SCIENTISTS 
AND THE IBM-PC 
TOGETHER 



• 12-bit resolution 

• 24-KHz throughput rate 

• 16 channel SE, 8 Dl 

• LABSTAR Software 


• 8-bit resolution 

• 30 KHz throughput rate 

• 16 channel SE, 8 Dl 

• LABSTAR Software 


$690.00 


$490.00 


IEEE-488 GPIB Multifunction Board 



• Full GPIB controller capability 

• Three 16-bit interval timers 

• 24 digital I/O lines 

• Software included $495.00 



Waveform Synthesizer Board 


• Generates user-definable signal 

• Up to 2000 points per envelop 

• 200ns maximum output rate per point 


$795.00 



QUA TECH, INC. 

478 E. Exchange St. 
Akron, OH 44304 
(216) 434-3154 


wsa(s,attr) ; write the string again */ 

> 

t = timerO ; /* collect elapsed time */ 

tf = ( (float) t) / 18.2 ; 

sccurset(20,0) ; /* set cursor position */ 

printfC %10.2f secs per 1000 chars \n", 
tf*500.0 /<nit*nper) ); 


LISTING 2: wca.c 

/* wca.c - write char and string with attr.- Blaise Ctools */ 
#include "stdio.h'' 

#include "screen.h" 


int wca(c,a) 

/* write char and attribute */ 

int c ; 
int a ; 

C 

/* char to write */ 

/* attribute to write */ 

switch( c ) 

L 

case '\r' : case '\n' 

/* check for control chars */ 

: case 0x07 : case 0x08 : 

break ; 
default : 

scattrib(a,0,c,1) ; 

/* Ctools function writes */ 

break ; 

> 

scttywrt(c,0) ; 

/* char and attr. to screen */ 

/* does not advance cursor */ 

/* Ctools function to write */ 

} 

/* char only and move cursor */ 

int wsa(s,a) 
char *s ; 
int a ; 

/* write string with attribute */ 

/* string pointer */ 

/* attribute */ 

while( *s != '\0' ) 

C wca(*s,a) ; 

/* repeat until end of string */ 

/* use wca to write next char */ 

s = s + 1 ; 

} 

} 

/* advance pointer */ 

LISTING 3: timer.c 

/* timer.c - use BIOS time-of-day interrupt */ 

#include "stdio.h" 

#include "dos.h" 

static long stime ; 

#define T00_INT 0x1A 

/* time-of-day from last call*/ 

/* BIOS time-of-day interrupt*/ 

int timerO 

L 

/* count elapsed time since */ 

/* last call (in ticks) */ 


struct XREG sreg , dreg ; 
long etime , delta ; 


sreg.ax = 0 ; /* operation = get time count V 

int86(T00_INT,&sreg,&dreg); /* do software interrupt */ 

/* assemble 32-bit TOO value */ 
etime = ( ((long) dreg.cx) « 16 ) + dreg.dx ; 
delta = etime - stime ; 

if( (dreg.ax & Oxff) != 0) /* new day since last call? */ 

delta = delta + 0x01800B0L ;/* yes-add 1 day in ticks*/ 
stime = etime ; /* save TOO for next call */ 

return( (int) delta ) ; /* return as an integer */ 

> 

USTBVG 4; dot.c 

/* dot.c - dot graphics benchmark for Blaise Ctools package */ 


^include "graph.h" 


if( mode == 6 ) 

grinit(2,0,0) ; /* set mode */ 

else grinit(1,1,0) ; 

timerO ; /* start timer */ 

for(i=0 ; i<nit ; i++) 

C for( j=0 ; j<nper ; j++ ) 


122 
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BUSBOARD SAVES MONEY 



If you’re configuring or upgrading your PC, 
Busboard can save you money in more ways 
than one. Since you only add what you 
need, you don’t spend more than you need 
to. Since Busboard saves slots it can also 
allow you to expand your system without 
needing an expansion chassis. And since 
low cost modules can be added in the future, 
you will never need to replace your expan¬ 
sion board. 


New! Busboard 1000 

This specially designed Busboard is 
now available for the Tandy 1000. 
Busboard 1000 saves money and 
valuable slot space in the Tandy 1000 
PC. This 10" board allows the addi¬ 
tion of up to 6 modules including 
Serial, RAM, Clock/ Calendar, 
Parallel and more IN ONE SLOT of 
the 1000. $69.95* 

128/512K RAM Module 

This module allows the addition of 
up to 512K of dynamic memory using 
low cost 256K DRAMS. Switch op¬ 
tions include parity enable, memory 
offset and 64/ 256K device type. 
May be used with or without parity 
installed. OK RAM $89.95* 


More Busboards to Choose From! 

I/O Busboard A low-cost board with the 
ability to add up to 8 modules. Also features 
a breadboard area for your own circuits. 

$79.95* 

Busboard 512K Socketed for up to 512K 
of memory using 64K DRAMS. Up to 8 
Busmodules may be added (4 front and 4 
back) without using more than one slot in 
an IBM PC. $179.95* 

Multiple Async Applications! 

If you’re using the PC to interface to more 
than one Async port, the Busboard Asynch¬ 
ronous Communications I/O Module can 
provide the ultimate solution. Advantages 
over competing products include: 

• Only pay for the number of channels 
needed. 

• RJ45 and DB25 cabling options avail¬ 
able. 

• Multiple ports on a single interrupt 
level. An interrupt status register indi¬ 
cates which devices are interrupting. 


• Multiple interrupt software driver and 
supplied source code helps you get your 
application written sooner. 

• May be used with other Busboard pro¬ 
ducts for high slot efficiency. 

Asynchronous Communication Module 

This module can be configured as Comml, 
Comm2 or with the Busboard MultiComm 
software as Comm 3-14. This allows any 
number of Async boards from 1 to 14 in a 
PC. Features straps for modem control 
handshaking, interrupt level and interrupt 
status. 

$89.95* 

More Modules Available! 

A full array of modules save you money 
while your system grows. 

Clock Calendar — Provides a crystal con¬ 
trolled chronograph which provides the 
accurate time and date each time the com¬ 
puter is powered up. Includes clock set 
software. $69.95* 

Parallel Printer Module — Provides an 
IBM compatible Printer Interface which 
can be configured for LPTl, LPT2 or LPT3. 

$69.95* 

24 Bit I/O Module — 8255 PPI based 
module provides 24 bits of binary control 
inputs or outputs. Features selectable add¬ 
ress decoding, external cable configuration 
and half the board is available for proto¬ 
typing. $69.95* 


Additional Modules Available: 

Monochrome Display Module $ 199.95* 
Game I/O Module $69.95* 

16 Channel 8 Bit A/D Converter $109.95* 
Floppy Disk Controller Module $ 169.95* 
300 Baud Modem Module $ 149.95* 

Available Software: 

Busdrive^“ Ramdisk Utility 
BusspooF" Printer Spooler 
MultiComm Multiple Async Driver and 
Subroutine Package 

Save Money! 

If you’re configuring your system now, 
specify the Aquix Busboard. Busboard saves 
money while saving slots. 

To hear more about the Busboard Modular 
expansion products, call (714) 666-1050 or 
drop us a line. Dealer/OEM inquiries 
welcomed. 

4051 E. La Palma, Anaheim, CA 92807 
*Suggested retail price 


Aauix 

ADVANCED SYSTEMS CORPORATION 
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ALL AT ONCE! 

AND NEVER ALLOCKED our USER! 





Apex Industries Customer Data 


Customer Id: Acme 
Customer Name: Acme Industries 


Credit Rating: AA Credit Limit: 25000 
Current Balance: 12500 

30 Day Balance: 4000 

60 Day Balance: 1500 

90 Day Balance: 0 

Billing: 

Address: 2701 South Bayshore Drive 
City: Miami State: FL Zip: 33133 
Shipping: 

Address: 913 Majorca Avenue 

City: Coral Gables State: FL Zip: 33134 

Phone: 305-856-7503 Contact: Gerald Green 
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Dataplex is the only application development 
database which automatically Qwes you true 
multi-user capabilities. Other systems can lock 
you out of records or entire files for the full 
time they are being used by someone else. 
Dataplex, however, locks only the data being 
changed, and o/;//during the micro-seconds it 


takes to actually write it to the file! The updated 
record is then immediately available. The 
number of users who can access, and change, 
records at the same time is limited only by 
the number of terminals on your system or 
network. Call or write today for all the details 
on Dataplex... the true multi-user database. 



DATA ACCESS CORPORATION. 

8525 SW129 Terrace, Miami, PL 33156 (305) 238-0012 
Telex 469021 DATA ACCESS Cl 

Compatible with IBM PCDOS 1.x, 2.x, 3.x, MSDOS 1.x, 2.x, 3.x, IBM “AT" XENIX, IBM PC NETWORK, CP/M, CP/M-86, Concurrent CP/M-86 Concurrent 
DOS, MP/M-86, Novell NetWare, TurboDos, Corvus w/IBM PC, Molecular N/Star, Televideo InfoShare, 3Com EtherShare, PC-Net, 

NorthStar Dimension, Action DPC/OS, DMS Hi-Net, Alloy Engineering RTNX. 

MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. Dataplex and FlexKeys are trademarks of Data Access Corp. 
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{ pos.y = i & 0x3f ; /* row = 0 - 15 V 

pos.x = J & 0x7f ; /* col = 0 - 63 */ 

grptwrit(& pos.color) ; /* write the dot */ 

> 

> 

t = timerO ; ^ /* collect elapsed time V 

timerO ; /* start timer */ 

for(i=0 ; i<nit ; i++) 

C pos.y = i & 0x3f ; /* row = 0 - 15 */ 

pos.x = (i+i) & 0x7f ; /* col = 0 - 63 */ 

pos2.y = pos.y + nper ; /* end point V 
pos2.x = pos.x + nper ; 

grline(&pos,&pos2,color) ; /* write a 45 degree line */ 

> 

t = timerO ; /* collect elapsed time */ 


LISTING 5: teststr.c 

/* teststr.c - string function benchmark */ 

#include "screen.h" 

^include "utility.h" 
char si [500] , s2[500] ; 


timerO ; /* start timer */ 

for<i=0 ; i<nit ; i++) 

L for( j=0 ; j<nper ; j++ ) 

{ ret = stsindex(s2,s1) ;) /^search for sub-string*/ 

> 

t = timerO ; /* collect elapsed time V 

timerO ; /* start timer */ 

for(i=0 ; i<nit ; i++) 

< for( J=0 ; j<nper ; j++ ) 

{ ret = stschind(s2t0],s1) ; > /* search for char*/ 

} 

t = timerO ; 


LISTING 6: testfile.c 


/* testfile.c - file copy benchmark for Blaise Ctools2 */ 

#include "stdio.h" 

^include "filehand.h" 


/* data type for 8088 address*/ 

typedef struct { int r ; int s 

; } ADS ; 

char buffer[16384] ; 

/* I/O area */ 

main(argc,argv) 

int argc ; 


char *argv[] ; 

C 


int in , 


out ; 


long n ; 


int ercode , ercode2 ; 


unsigned nr , nw , c ; 


ADS bufads ; 


unsigned cs,ss,ds,es ; 


utsreg(&cs,&ss,&ds,&es) ; 

/* build segmented address for*/ 

bufads.r = (int) & buffer ; 

/* I/O area */ 


bufads.s = (int) ds ; 
if( argc < 3 ) 

{ printf("\n no file names \n"); 
exit(O); 

> 

printf("\n bytes to read \n"); 




ADALAB-PC® 

Adds Lab Data Acquisition 
To Your IBM PC® 

$J 


ADALAB-PC includes O a 13-bit 
integrating A/D for slow voltage sam¬ 
pling, © a 12-bit fast A/D (add $250), © a 
12-bit D/A voltage output, O a second 12-bit D/A 
(add $50), © 32 digital I/O bits, © four 16-bit timers or 
counters, and O a terminator board which has a 
4-channel multiplexer and 
convenient screw terminals 
(16-channel differential 
analog multiplexer with 
programmable 
gains from 1 to 256, 
add $300). 
© © Versatile ADAPT soft¬ 
ware and manual (free with 
ADALAB-PC) works with BASIC, 
FORTRAN or PASCAL, includes self-test 
and data acquisition software. Supports fast DMA 
sampling, extended memory storage, “ 
scrolling stripchart display. 

© IMI is an IBM Value Added Dealer. 


COMPLETE ADALAB-PC SYSTEMS 
at $3575, including 256K IBM PC, 
360KB disk, PC DOS 3.0, green moni¬ 
tor, color/graphics adapter, Epson 
printer with adapter & cable, ADALAB- 
PC, ADAPT software, plus IMI’s Scien¬ 
tific Plotter-PC ($95) and Curve Fitter- 
PC software ($95) FREE with systems! 



LABTECH NOTEBOOK software $795. ©Registered trademark of IBM. 


INTERACTIVE MICROWARE, INC. 

■ ■ ! P-O- Box 139, Dept. 237 Telex: 705250 

■ UJI State College, PA 16804 (814) 238-8294 
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Menu Control 

THE EASY WAY 


YOU DON’T HAVE TO RECREATE THE WHEEL 
TO MAKE LIFE EASY FOR YOUR USERS. 


FLEXIBLE. You create 
the menus — the way you 
want them to look. 


POWERFUL. Menu 
selections can invoke 
complex DOS command 
streams, with run time 
prompts too! 

EASY. You can create 
new menus quickly with 
the powerful editor. 


FAST. Menus pop up in 
under one second on a 
hard disk. Under two 
seconds with floppies. 

BELLS et WHISTLES. 

Color, reverse video, real 
time date and time 
display boxes and more. 

ECONOMICAL. lX)W 
cost run time licensing for 
multiple machines. Site, 
company and OEM one 
time licensing available. 


IF YOU WANT AN EASY AND INEXPENSIVE 
WAY TO PROVIDE MENU CONTROL FOR 
YOUR USERS, CALL OR WRITE TODAY! 

DecisionWare Marketing Services 

P.O. BOX 505 • MOORESTOWN. NJ 08057 • (609) 778-0799 


JUNE 1985 
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SjyLBJECTj .Engineering a LAN f^r Maximum Fiexi||^. 


the Ultimate Distributed Networtc Qp^rating System. QNX 2.0 is 
now ayaiiable for the ©M=PC^ iP4-AT, PC compatibles, DEC 




^proc^ssing resource^ThisHsHneal ^ for real-time, 
process control, data acquisition and "data communicattott,L|..' 
applications. : ^ " 


Rainbow and TANDY 2000. if you have been wprng for a Real¬ 
time Multi-tasking Multi-user Qpe^tog system with fourth 
generation LAN support, then 2,0 can offer 4 ^u today ^at 
the cornpetmon can't even begin to pronTlae for the futore. 

QNX 2.0 integrate the Local Area Netwoilf archlteotee right 
Into the heart of the operating system, at toe fundamental level 
of intertask communication allowing tasks ^ communicate- = 
transparently-with other tasks across toe whole fietwort?. This 
means thatjiny task (program/application), may .^eess AM 
serial pert, ANY printer or ANY disk on the netvi^. There are 
no artificial restiidtons. Every PC with a disk Is a pet^fial file 
server. PCs without disks will automatically BOOT over: the -: 
network. 

QNX on the I8M-PC AT: 

QNX is the first MultHasktog Mul^user Operati^^ system 
available tor the AT. It is available m both netwoil^ and single 
machine configurations. At about 2.5 times faster than the QNX 
8088 PC based systems, and 10 times faster than other multi¬ 
tasking operating systems on the same processor, QNX is the 
Ideal program development environment. 


Gictoaf Oomrmmicatioris: 

QNX supports a full implementation of X,25 allowing connection 
to public networks such as Telenet and Datapac. This allows you 
to link geographically separate LANs together providing true 
global area networking. 

Cost Effective Gamth and Fiexibie Solutions: 

QNX is affordable, and will work with the PCs you use today and 
those you will use tomorrovi^ You may mix and match different 
brand PCs on the same QNX network with absolute ease. Multi¬ 
user expansion may be accomplished by adding terminals to 
PCs or PCs to the network. You can start your multi-user 
application on a single PC with 1 to 10 attached terminals; Once 
your single processor starts to show signs of degradation, add 
another PC and connect terminals to the new processor. If the 
disk becomes the major bottleneck, you may add hard disks to f 
other attached PCs to distribute the processing. Applications 
which are very CPU intensive may wish to limit a sin^e user to 
each processor and expand the system with low cost diskless 
PCs used as work stations. QNX (toes offer a truly cost effective 
and flexible solutkjn to your applications needs. 


O/S Computer PrcK^ssor Mtesured time 

QNXtm IBM-PC AT 80286 480 usee 

; XBm^ Intel-286 80286 4,930 used 

\ Designed with extensive file security features, dNX 2S} provides 
protection with network wide file permission checking 
.ba^ on 265 groups of 255 users. In addition, each PC user 
i may Gontrof network access to devices attached localiy to their 
^ ' ’ rhachine. = 

Distributed Proc^slng: 


Portability: 

QNX 2.0 is portabie. The operating system is independant of the 
physical local area network. It Is available in a form suitable for 
porting to other 8088/8086/80186/80286 computers In the 
consumer, educational and industrial market place. QNX is 
ROMable and can operate in as little as 128Kb RAM. 

DOS C^mpetlbfllty: 

PC-DOS version 2.1 can run as a task under the QNX 1.2 or 2.0 
operating systems. QNX will also allow transparent acjcess to the 
DOS file system partition and floppies. 


The QNX MN supports distributed processing as well as 
diatfH^ted^^^ fe^ may be executed on remote stations 

as easily as they may be executed on the local work station. 
This allows pure processing elements (PCs without keyboards or ■ 
displays) to be plumed toto the network to be used as an 



QNX Products: 

QNX Operating System 
Full Screen Multi-terminal Editor 
Extended Utilities 
C Compiler & 8086 Assembler 
Basic Compiler 
Qbol (dibol) Compiler 
Text Processor 
Real Time Spelling Checker 

Established: 

Quantum sold over 10,000 copies of its operating system during 
1984, into all business systems environments, to developers of 
real time applications, government and educational systems, to 
software developers/integrators, universities and research 
establishments. 


PC-DOS Emulator 
Electronic Mail 
Electronic Teleconferencing 
Full Screen Menu Developer 
Isam File Utility 
Networking ibard 
OEM Customization Kit 
(to port QNX) 



■ QNX fe a tfademark of Quantum Software Systems Ltd. XENIX is a trademark of Mlcro^ft"?i'orp!f|l|^P 
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TOOLS FOR C 


scanf("%d",&nr); 

erccxie = flopen(argv[1],&in,RDONLY); /* open files */ 
ercode2 = flcreate(argv[2],&out,WRTONLY); 
if( (ercode != 0) || (ercode2 != 0) ) 

{ printfC'can't open a file %cl %d",ercode,ercode2); 
exit(O) ; 

} 

n=0; 

ercode = flread(in,& bufads,nr,&c) ; /* 1st read */ 
while( (ercode == 0) && (c > 0) ) /* repeat until EOF */ 

{ n=n+c ; 

ercode2 = flwrite(out,& bufads,c,&nw); /* write V 
if( (ercode2 1= 0) (| (nw != c) ) 

{ printfC write error-code=%d nw=%u\n'',ercode2,nw); 
break ; 

> 

ercode = flread(in,& bufads,nr,&c) ; /* read next */ 

} ; 

printf("\n thru - %ld chars\n'',n); 
printfC ercode = %d \n",ercode) ; 
ercode = flclose(in); 
ercode2 = flclose(out); 

printfC\n close error codes - %d %d\n",ercode,ercode2); 


USTBVG 7: tiydir.c 

/* trydir.c - try directory scan functions - Ctools2 */ 
#include "stdio.h" 

#include "direct.h" 
char spec[80] ; 

mainO 

int ret , attr ; 

FSPEC dir ; 

printfC spec and attr(Hex): \n"); 
scanfC%s %x",spec,&attr) ; 
printfC\n\n"); 

ret = drsfirst(sp)ec,attr,&dir) ; /* get 1st file entry*/ 
while( ret == 0 ) /* repeat til search fails */ 

C printf(" Xs %8ld bytes attr=%02x \n'', 
dir.fname , dir.fsize , dir.fattr) ; 
ret = drsnext(&dir) ; /* get next file entry */ 

} 

printf("\n ret = %d \n",ret) ; 

> 


LISTING 8: tiydoc.c 

/* trydoc.c - try executing a DOS command - Ctools2 */ 
#include "stdio.h" 

mainO 

{ 

char cmd[200] ; 
int ret ; 

printfC enter a command : \n"); 
gets(cmd) ; 

ret = pcdoscmd(cmd) ; /* execute it */ 

printfC\n\n ret = %d \n",ret) ; 



New for IBM PC/XT/AT 
low cost mag tape subsystem 

• Fast controller—40Kbytes/secon(d 

• New MAINSTREAMER''" tape cJrive 

• Small size, lightweight 

Senct for our complete (drive and interface manuals so 
you can evaluate antd compare. Only $25 for both. 

Tape systems are also available for all other RS-232-C 
interfaces. Call or write attn: IBEX Applications 
Engineer toiday. 


IBEX 


R/ght for the times 

IBEX COMPUTER CORPORATION 

20741 Manila St., Chatsworth, CA 91311 
(818) 709-8100 TWX: 910-493-2071 
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Segaent:00800 

Offset 

B 

1 

2 

3 4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

6123456789ABCDEF 

0000 

54 

68 

69 

73 20 

69 

73 

20 

61 

20 

73 

61 

6D 

70 

6C 

65 

This is a sample 

0010 

20 

6r 

66 

20 74 

68 

65 

20 

44 

69 

73 

70 

6C 

61 

79 

20 

of the Display 

0020 

53 

63 

72 

65 65 

6E 

2E 

20 

20 

45 

61 

63 

68 

20 

20 

20 

Screen. Each 

0030 

62 

79 

74 

65 20 

69 

73 

20 

73 

68 

6F 

77 

6E 

20 

69 

6E 

byte is shown in 

0040 

48 

45 

58 

41 44 

45 

43 

49 

4D 

41 

4C 

20 

6r 

6E 

20 

20 

HEXADECiriAL on 

0050 

74 

68 

65 

20 6C 

65 

66 

74 

20 

61 

6E 

64 

20 

69 

6E 

20 

the left and in 

0060 

41 

53 

43 

49 49 

20 

69 

6E 

20 

74 

68 

69 

73 

20 

20 

20 

ASCII in this 

0070 

61 

72 

65 

61 2E 

20 

54 

68 

65 

20 

4r 

66 

66 

73 

65 

74 

area. The Offset 

0080 

28 

76 

61 

6C 75 

65 

73 

20 

70 

72 

6r 

76 

69 

64 

65 

20 

values provide 

0090 

64 

69 

73 

70 6C 

61 

63 

65 

6D 

65 

6£ 

74 

20 

69 

6E 

2D 

displacement in¬ 

00A0 

74 

6r 

20 

74 68 

65 

20 

73 

65 

67 

6D 

65 

6E 

74 

2E 

20 

to the segment. 

00B0 

54 

6r 

20 

63 68 

61 

6E 

67 

65 

20 

64 

61 

74 

61 

2C 

20 

To change data. 

00C0 

6A 

75 

73 

74 20 

74 

79 

70 

65 

20 

6r 

76 

65 

72 

20 

20 

just type over 

OBD0 

74 

68 

65 

20 48 

45 

58 

20 

6r 

72 

20 

41 

53 

43 

49 

49 

the HEX or ASCII 

00EB 

64 

61 

74 

61 2E 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

data. 

0070 

ee 

01 

02 

03 04 

05 

06 

07 

08 

09 

0A 

BB 

0C 

BD 

0E 

0r 


Ualues: 

He*:54 

Bln:0101010B 

Dec=0B4 

A$c:T 
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FINALLY!! 


A Disk Utility for the IBM-PC 
that's fast and easy to use. 


• FILE MODE 

• DISPLAY 

• PRINT 

. MODIFY 


SECTOR MODE 
BROWSE 
SEARCH 
DOS 1.1 to 3.0 


ONLY $39.95 + $2.00 SHIPPING, CA + 6.5% TAX 


J. L. SCHULLER & ASSOCIATES (818) 366-6934 
14800 Rinal(di St., Suite 6, Mission Hills, CA 91345 


CIRCLE NO. 232 ON READER SERVICE CARD 


JUNE 1985 


127 











Softool’s Fortran Programming 
Environment (FPE™) turns your 
PC into an independent 
workstation... 


If you are 
involved 
in Fortran 
work, FPE/PC 
gives you 
independence 
and multiplies 
productivity. 


...and when needed, it handles communication 


with your mini or mainframe! 


Proven tools. FPE has been 
helping software developers for 
years. FPE/PC is an integrated set 
of tools that includes structured 
languages, source code docu- 
menter, interface documenter, error 
detectors, libraries of prefabricated 
code, testing aids, tracing aids, 
optimizers, communication software, 
tutorials, and more. It is interactive 
and friendly. 

Conversion tools. Softool also 
offers FACT™ (Fortran Automatic 
Conversion Tools) to quickly and 


easily move programs from a DEC 
VAX to an IBM PC (or compatible). 
Available now for IBM PC-XT-AT or 
compatible running IBM Professional 
(Ryan-McFarland) or Microsoft 
Fortran with MS-DOS or PC-DOS 
and 384 kb of memory. The price 
is $1,495. An overview diskette is 
available for $15. 

How to order. Call (805) 683-5777, 
ext. 333, with your Visa/MasterCard 
number. Or, send your check or 
company purchase order. California 
residents add 6% sales tax. 



^ ^ ^ . SEEUSATDEXPOSOUTH’85 

Softool Corporation 

340 South Kellogg Avenue • Goleta, CA 93117 
(805)683-5777 • Telex: 658334 

The Softool C Programming Environment will also be available soon for the PC. 

OEM inquiries are welcome. 


Trademarks: IBM: IBM Corporation: Microsoft: Microsoft Corporation; 
DEC VAX: Digital Equipment Corporation; FPE and FACT: Softool Corporation 
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This dominant 
force in the 
microcomputer UNIX 
family clearly is a 
direct descendant of 
its minicomputer 
forebears. 


AUGIE HANSEN 


Xenix 

for the XT 


T he leader among microcomputer 
UNIX installations today is clearly 
the Microsoft-developed XENIX. 
Although estimates vary, Microsoft 
claims XENIX has 80 percent of the 
market. (XENIX and its five closest com¬ 
petitors were surveyed in “Reflections 
of UNIX,” Augie Hansen, PC Tech Jour¬ 
nal, May 1985, p. 54.) XENIX’S domina¬ 
tion is partly because it was an early en¬ 
trant. Most microcomputer UNIX imple¬ 
mentations are on 68000-based ma¬ 
chines; UNIX has only recently emerged 
for the 8086 family. Equally important 
to its popularity are the useful additions 
to UNIX tliat give XENIX an aura of in¬ 
creased user-friendliness. 

XENIX version 3.0, release 1.1, 
which is distributed and supported by 
The Santa Cruz Operation (SCO), is a 
port of AT&T System III UNDC to the 
Intel 8086/88 microprocessor. (A port 
by Microsoft to the IBM PC/AT will be 
reviewed in a future article.) In tliis re¬ 
view, an updated release of the devel¬ 
opment system (release 1.2) is de- . 


scribed. This updated release uses Mi¬ 



crosoft's CMERGE C compiler, which 
permits the development of programs 
under XENIX for both XENIX and 
MS/PC-DOS target systems. 

The relationship between UNIX 
(and XENDC) and DOS is a close one. 
Each new release of DOS has brought it 
closer in spirit to UNIX. The hierarchi¬ 
cal file system, installable device driv¬ 
ers, and I/O redirection are but a few 
examples of the borrowed features. 

With the addition of cross-development 
tools, such as CMERGE, and DOS emu¬ 
lation capabilities, such as those pro¬ 
vided by Uniform Systems’ DOS Con¬ 
nector, UNIX and DOS are becoming 
more tightly entwined. 

SCO XENK is UNIX System III bol¬ 
stered by some of the most popular 
Berkeley UNDC programs (vi, more, 
csh) and Microsoft’s visual shell (vsh). 

The unbundled system is sold in 
three major pieces: 

1. Operating system (two installation 
diskettes plus nine system diskettes 
and two documentation binders). 
This is the minimum XENIX system, 
which provides all of tlie basic 
XENIX utilities, three user interfaces 
(shells), the vi text editor, and a full 
set of system administration tools. 

2. Development system (seven diskettes 
and two documentation binders). 
This package includes language com¬ 
pilers, interpreters, and preproces¬ 
sors (C, SNOBOL, cpp, m4), software 
engineering tools (make, SCCS), 
XENIX header files and libraries, and 
more. Release 1.2 includes the 
CMERGE C compiler and all the re¬ 
quired DOS function libraries. 

3. Text processing system (four dis¬ 
kettes and one documentation bin- 


JUNE 1985 


129 












XENIX 



The Santa Cruz Operation’s XENIX package is quite an impressive one. The operating system, development system, and text 
processing system total 22 diskettes and five attractive documentation binders. Price for the entire system is 51,350. 


der). The nroff and troff programs 
and all their support programs and 
libraries are included. The package 
also has the spell, style, and diction 
programs and other tools for writing 
analysis and evaluation. 

Each of the system packages is accom¬ 
panied by a detailed set of release 
notes. SCO describes changes, limita¬ 
tions, and known bugs; a list of all the 
files provided on each distribution 
diskette is also supplied. 

In addition, SCO offers a set of 
business applications to complement 
the standard offering. A full-featured 
word processor called Lyrix replaces 
the separate “edit and process” ap¬ 
proach to document preparation that is 
traditional under UNIX. 

Multiplan, Microsoft’s respected 
planning and modeling package, is also 
available from SCO for XENIX users, as 
are the INFORMIX Relational Database 
System, several COBOL systems, and a 
variety of support tools for business ap¬ 
plications development. 

Produa support for XENIX ranges 
from audio-visual, self-instruaion tuto¬ 
rials and classroom training to custom¬ 
ized end-user support programs. SCO’s 
SoftCare service provides several levels 
of support on a fee basis. Also, XENIX 
system purchasers receive a 30-day, toll- 
free hot-line to assist them during in¬ 
stallation and initial set-up. 


Installation is painless. The installa¬ 
tion instructions are detailed and clear, 
and the process is highly mechanized. A 
bootable XENIX image and a set of in¬ 
stallation utilities are provided on two 
installation floppy diskettes. All the user 
has to do is answer a few questions and 
insert the diskettes in drive A: (some¬ 
times referred to as drive 0) when in- 
struaed to do so. 

Using the FDISK command, the 
user can create a partition for XENIX of 
270 cylinders, reserving 35 for DOS or 
other uses. While running the installa¬ 
tion procedure, I selected the default of 
1,200 blocks (about 1.2MB) for swap 
space. Swap space is a portion of the 
hard disk that is reserved for saving 
halted or idle programs while other 
tasks are executing in main memory. A 
second fixed disk may be used to in¬ 
crease user file space and to improve 
performance. 

The installation procedure sets up 
the standard UNDC-style file systems 
starting with root (/) and the primary 
directories under root (etc, bin, usr/ 
bin, dev, lib, tmp, and several others 
specific to XENIX). This prepares the 
disk for the installation of the XENIX 
kernel, the primary component of the 
operating system, and utility programs 
and other optional applications. 

XENIX programs are provided in 
tar (tape archive) format archives on 


nine diskettes. The tar program is 
called by an installation program that 
does all the work of copying the pro¬ 
grams to their assigned locations in the 
XENIX file system. Error deteaion and 
recovery is excellent—the installation 
program recovered gracefully from at¬ 
tempts to foul it up by putting disks in 
the wrong drives. The basic XENIX 
system was installed in about 45 min¬ 
utes, including time to read instruc¬ 
tions, find the right disks, and double¬ 
check every step. 

At this point I rebooted the system 
and put in a root (superuser) password 
to establish some system security. If the 
root password is forgotten, the entire 
system must be reinstalled. For security 
reasons, the root password may not be 
changed if the user does not know (or 
has forgotten) what it is. 

The text processing system was in¬ 
stalled in 6 minutes and the develop¬ 
ment system in 20 minutes. The installa¬ 
tion procedure was as simple as typing 
“install” and inserting diskettes when 
prompted. At certain points in the pro¬ 
cess, XENIX runs fixperms, an installa¬ 
tion program that sets the ownership 
and access permissions of installed files 
so that they can be read or executed, 
but not written to, by authorized users. 

The process of installing users has 
been simplified from the standard UNIX 
method. A program called mkuser 
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Slash Programming Time in Half! 

FirsTime" 

• Fast program entry through single keystroke statement generators. 

• Fast editing through syntax oriented cursor movements. 

• Dramatically reduced debugging time through immediate syntax checking. 

• Fast development through unique programmer oriented features. 

• Automatic program formatter. 



FirsTime is a true syntax directed editor. 

FirsTime ensures the integrity of your programs by 
performing all editing tasks like moves, inserts and 
deletes along the syntactic elements of a program. 
For example, when you move an IF statement, 
FirsTime will move the corresponding THEN and 
ELSE clauses with it. 

Even FirsTime’s cursor movements are by syntax 
elements instead of characters. The cursor automati¬ 
cally skips over blank spaces and required keywords 
and goes directly to the next editable position. 

FirsTime is a Syntax Checker 

FirsTime checks the syntax of your program 
statements, and also: 

• Semantics like undefined variables and 
mismatched statement types. 

• The contents of include files and macro 
expansions. 

• Statements for errors as they are entered 
and warns you immediately. 

FirsTime is a Program Formatter 

FirsTime automatically indents statements as they 
are entered, saving you from having to track indenta¬ 
tion levels and count spaces. 


FirsTime has Unique Features 

No other editor offer these features: 

The Zoom command gives you a top down view 
of your program logic. 


The View command displays the contents of 
include files and macro expansions. This is 
valuable to sophisticated programmers writing 
complex code or to those updating unfamiliar 
programs. 

FirsTime’s Transform command lets you change 
a statement to another similar one with just two 
keystrokes. For example, you can instantly trans¬ 
form a FOR statement into a WHILE statement. 

The Move at Same Level command moves the 
cursor up or down to the next statement at the 
same indentation level. This is very useful. For 
example, you can use it to locate the ELSE 
clause that corresponds to a given THEN clause 
or to traverse a program one procedure at a 
time. 

FirsTime is Unparalleled 

FirsTime is the most advanced syntax directed 

editor available. It makes programming faster, easier 


and more fun. 



TO ORDER CALL (201) 741-8188 

or write: 

Spruce Technology Corporation 

189 E. Bergen Place In Germany, Austria and Switzerland contact: 

Red Bank, NJ 07701 Markt & Technik Software Verlag 

Munchen, W. Germany 
(089) 4613-0 


FirsTime is a trademark of Spruce Technology Corporation • MS-DOS is a trademark of Microsoft Corporation 
IBM is a trademark of International Business Machines. Inc. • Turbo Pascal is a trademark of Borland International 


Turbo Pascal *7495 Microsoft & IBM Pascal *245 "'S"” C *295 























XENIX 


PHOTO 1; The Visual Shell 
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Select option or type coHieni letter 
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Besides the Bourne shell (sh) and the Berkeley C shell (csh), 
XENIX offers the visual shell (vsh), which provides a sim¬ 
plified, yet flexible, menu interface for nontechnical users. 


prompts the super-user (system admin¬ 
istrator) for key information about the 
new user, such as log-in name, com¬ 
ments, work group, choice of user 
shell, and default password. The mkUser 
program updates the appropriate en¬ 
tries in the administration database files 
(/etc/passwd and /etc/group), creates a 
directory for the new user, and copies 
some start-up files to that directory. It 
also sends a test mailing to the new 
user containing a greeting—an electron¬ 
ic equivalent to the “welcome wagon.” 

XENIX, as supplied for the IBM PC 
family, can be run without change on 
many compatible machines, including 
the AT&T PC 6300, Columbia 1600-4, 
Compaq PLUS, Eagle Turbo, and other 
systems equipped with a 10MB hard 
disk. At present SCO supports the addi¬ 
tion of the IOMEGA Bernoulli Box and 
Tallgrass external disks. The drivers are 
available for $150 each. 

Most multifunction cards can be 
used to expand the memory available to 
XENIX up to 640KB. XENIX must have 
at least 256KB of RAM to run. If main 
memory is less than 384KB, a small 
XENIX kernel may be installed. Al¬ 
though the small kernel has some limi¬ 
tations, such as reduced internal buffer¬ 
ing and support of fewer simultaneous 
processes, in most respects it operates 


as the full-size 
kernel does. 

Additional 
memory and 
some other fea¬ 
tures of multifunc¬ 
tion cards by AST, 

Quadram, Sigma, 

Microsoft, and 
Tecmar can be 
taken advantage of 
with the appro¬ 
priate switch and 
jumper settings 
for use of the ser¬ 
ial ports with XE¬ 
NIX. 

Only one 
parallel printer 
port can be used, 
because only one 
interrupt vector is 
available. XENIX 
can use an 8087 numeric data processor 
if one is installed in the system. 

USER INTERFACES 

XENIX is equipped with three user in¬ 
terfaces, or shells, as they are generally 
known. The standard-issue Bourne shell 
(sh) is the default log-in shell. It is the 
same shell as is distributed with AT&T 
UNIX and provides the greatest degree 


of portability to most shell scripts. 

The Berkeley C shell (csh), which 
has a syntax that is more like the C lan¬ 
guage, is a popular alternative. Among 
the features it includes are its command 
history mechanism, command aliasing 
feature, the noclobber option that pre¬ 
vents unwanted overwriting of files, and 
ignoreof, which makes it impossible to 
log off accidentally. 

An attractive option to many first¬ 
time users and nonprogrammers is the 
visual shell (vsh), shown in photo *1, 
which simplifies the user interface 
while providing a reasonable degree of 
flexibility. It is based on the same menu 
interface provided with Microsoft’s Mul¬ 
tiplan and Word. Mouse pointing is not 
yet supported but keyboard arrow cur¬ 
sor movement is. 

Vsh can be a bit slow and cumber¬ 
some to use, especially for program¬ 
mers who prefer a command interface. 
Vsh uses much of the computing re¬ 
source and memory—1001® memory 
compared to about 54KB for csh and 
31KB for sh. The visual shell also has 
some inconsistencies in the way it oper¬ 
ates. In some cases help is obtained by 
typing Alt-h and in others by typing “?”. 

The memory limitations of an XT 
may require all users in multiuser situa¬ 
tions to use the same shell to avoid hav¬ 
ing several shells in memory and to re¬ 
duce the need to have user processes 
“swapped out” frequently. 

SCO XENIX has a feature called 
MULTISCREEN, which is a multiple vir¬ 
tual terminal capability. It allows the 
system console to have up to ten sepa¬ 
rate interfaces running concurrently. 

Only one virtual terminal may be used 
at any time (screen and keyboard), but i 


COPY n PC" 

• BACKS UP PROTECTED SOFTWARE 

The backup insurance you need to protect your software investment, COPY II PC 
makes a floppy backup of most* protected software quickly and easily. 

• RUNS PROTECTED SOFTWARE 
FROM YOUR HARD DISK 

COPY II PC makes using your hard disk as convenient as it should be. No longer 
will you have to keep your floppy disk in drive A with some of the most popular 
business software - call for current list. 

Minimum Requirements: IBM PC, XT, AT, 256K jr and some compatibles. 

One or two disk drives. 64K on most machines. 

Call M-F 8-5:30 (W. Coast time) with your S : 503/244-5782. 
Or send a check (add $3 s/h, $8 overseas) to 

iScktx g\F^ pENTRAL POINT 

$39.95 ^Software, Inc. 

^ 9700 SW Capitol Hwy. ’^lOO 

Portland, OR 97219 

* We update Copy II PC regularly to handle new protections; you as a registered owner may update at any 
time for 1/2 price! (To update, just send original disk and $20.) 

This product is provided for the purpose of enabling you to make archival copies only. 
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COMMAND 

DESCRIPTION 

doscat [-r] file 

Read each file in sequence and write to standard 
output 

doscp [-r] fiiel fiie2 

doscp[-r] files(s) direaofy 

Make a copy of filel in file2 

file(s) into specified director 

dosdir name(s) 

Emulate a DOS directory listing for each named 
file and directory 

dosls name(s) 

Same as XENIX Is command (without options), 
but for a DOS diskette 

dosmkdir directory 
dosrm file(s) 

Make a DOS directory (DOS 2.x only) 

Remove file(s) from a DOS diskette 

dosrmdir directory 
dSDB [-si device 

Remove a DOS directory (DOS 2.x only) 

Determine diskette MSS Cm^a^gn format—DOS. : 

tar, cpio, etc.). The -s option shuts off the stan¬ 
dard output so shell scripts can use only the re- 

1 ... ^ tumffi® 

The -r argument may be used to override the default conversion of CRJLF to NL (or the reverse) that 
takes place when files are copied from DOS to XENIX (or XENIX to DOS). 


These XENIX commands are provided to allow access to files on DOS format 
diskettes. Utilities are available that create and delete DOS directories, list directory 
entries, concatenate and copy files, and determine diskette format. 


output directed to any of the virtual ter¬ 
minals is handled in the associated 
screen buffers. Tasks running on a vir¬ 
tual terminal are not suspended when 
the operator switches to a different vir¬ 
tual terminal. The MULTISCREEN fea¬ 
ture was added by the Santa Cruz 
Operation. It is not available on other 
versions of XENIX. 

The primary console is associated 
with the special device file /etc/console. 
The virtual terminals are associated with 
the special files /dev/tty02 through 
/dev/tty 10. Messages from the XENIX 
kernel—the ones that usually mean 
trouble—are displayed on the console 
screen. If one of the virtual terminals is 
active at such a time, the system 
switches to the main console screen to 
make the kernel message visible. 

For external access, XENIX allows 
two serial ports to be used in either of 
two configurations. Each port may be 
run with or without modem control; 
modem control is not needed on local 
direct hook-ups or for outgoing uucp 
traffic, but is required for dial-in and 
most dial-out applications. The enable 
program is used to allow log-ins on a 
specified port or virtual terminal and 
disable does the reverse. 

The enable program is actually a 
link to disable. It determines what to do 
by examining the name used to call it. 
For a hardwired connection on the first 
serial port, the command is enable 
tty 11. To enable its use with modem 
control, the command is enable tty 13. 
The tty 12 and ttyl4 files in /dev con¬ 
trol the second (auxiliary) serial port. 


During testing, when the first serial 
port was used for dial-up access and the 
second was hardwired via a null mo¬ 
dem cable to an AT for use as a termi¬ 
nal, attempts to run cu, the “call UNIX” 
command, put the process into an end¬ 
less loop. The pon was not properly 
configured. In each case I was able to 
log in on another terminal or virtual 
terminal and kill the errant process. 

The system did not crash but the user 
would have trouble getting out of the 
mess. Once the port was properly con¬ 
figured, there were no more problems. 

Three demonstration log-ins 
(demo, cdemo, vdemo) have been pre¬ 
configured by SCO. Each runs a differ¬ 
ent shell (sh, csh, and vsh, respective¬ 
ly), and no password is required. These 
make nice guest log-ins but create huge 
security holes. These demonstration 
log-ins should be removed from a 
XENIX system that contains any private 
information. If a guest account is 
needed, its use should be limited to the 
restricted shell (rsh) and it should be 
password-protected to minimize the 
likelihood of unauthorized access. 

XENIX uses one or more mount- 
able file systems. Unlike DOS, which 
needs to have the user tell it which 
physical drive contains the file of inter¬ 
est, XENIX uses built-in, modifiable ta¬ 
bles to keep track of the mounted file 
systems that contain both system and 
user files and directories. 

A directory is a file that contains a 
set of 16-byte entries, each containing 
an i-node number and a file name. The 
i-node number identifies a table that 


F77L LCS-FORTRAN 
FOR IBM/PC CHALLENGES 
SOFTWARE GOLIATHS 



When you have the superior product you 
can take on (and beat!) the big guys. 

Up until now FORTRAN programmers 
have had to get by with ponderous and 
incomplete Language Systems that never 
fully meet their needs or expectations. 
With F 77 L Lahey Computer Systems 
resolves this situation. F 77 L is a com¬ 
plete ANSI 77 Standard FORTRAN Lan¬ 
guage System with fast compile speed 
and productivity-enhancing diagnostics. 

If you need a FORTRAN Language 
System, don’t go to a Goliath who just 
happens to carry a FORTRAN product: 
call LCS, the company with the superior 
product. 

Here are a few of the many reasons to 
buy F 77 L: 

• Full FORTRAN 77 Language with popular 
extensions. 

• Fast, compiles 100s of statements/minute 
(PC/XT). 

• Numerous, specific English language 
diagnostics displayed during compilation. 

• Command Line compiler options. 

• Execution error traceback: program unit & line 
number. 

• Optional protection for constants, bonds, 
interfaces. 

• Standard or Free Format source files. 

• Lattice C compatibility. 

• Optimized code For high-speed execution. 

• Easy to use manual includes appendices on 
interfaces to Lattice C and Assembly language. 

If you are tired of betting on the software 
Goliaths, and losing, call LCS the FORTRAN 
SPECIALIST—ask for David. 

$477 for complete package. 

Requires: 256K/8087 
FORTRAN IS OUR FORTE 

Lahey Computer Systems, Inc. 
31244 Palos Verdes Drive West, 
Suite #243 

Rancho Palos Verdes, CA 90274 

213/541-1200 

Serving the FORTRAN Community since 1969. 
IBM is a trademark of IBM Corporation 
Lattice C is a trademark of Lattice, Inc. 
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XENIX 


YOUR BACK-UP 
SYSTEM 
FOR ADVANCED 
PC INFORMATION 



As an IBM PC expert, you’re the 
source of information on IBM 
PCs. 

But when you need answers, 
where do you turn? 

TURN TO PC TECH JOURNAL 
—you can depend on it every 
month for the most authoritative 
coverage of innovative appli¬ 
cations, systems design, and 
technical information. 

Save 47% off the single copy 
price of $47.40. 

One year (12 issues) only $24.97. 

Use the coupon below, or coll 

1 - 800 - 852-5200 

toll-free 


4Z163 


TE(5H RO. Box 2966 
JOURNAL Boulder, CO 80322 

YES! I want to subscribe to PC TECH 
JOURNAL for one year (12 issues) 
for only $24.97 — nearly holt off the 
one-yeor single copy price. 

Mr. /Mrs. /Ms._ 


Company_ 
Address _ 


City_ 


State_Zip_ 

Savings based on full one-year (12 issues) single copy 
price of $47.40. 

Check one: 

I I Payment enclosed Q Bill me later 
Charge my: 

(~1 American Express Q Visa Q MasterCard 
Card No _ 


Exp. Date_ 

Please allow 30 to 60 days for delivery of frist issue. 


134 



Tests except those noted were conducted with a user load of three, root being 
active and the two users idle. Root and the first user were logged in on console 
displays 0 and 1 respectively, and the second user was logged in on a dial-up line. 


contains control information about one 
file. The i-node keeps track of the file’s 
owner and group affiliation, protection 
level, times (creation, access, and modi¬ 
fication), file size, and file type (ordi¬ 
nary, directory, or special). 

The i-node also contains a block 
list, which is a set of pointers to blocks 
on disk that comprise the contents of 
the file. XENIX now uses a storage 
block size of 1,024 bytes, whereas ear¬ 
lier versions used the UNIX System III 
block size of 512 bytes. The new size is 
the same as that used by Berkeley UNIX 
and by more recent AT&T UNIX ver¬ 
sions. The first 10 blocks are referenced 


directly. If a file needs more than 10 
blocks, XENIX uses additional pointers 
in single, double, and possibly triple in¬ 
direction to manage files more than a 
gigabyte in size on systems with suit¬ 
able mass storage hardware. 

The discrete file system arrange¬ 
ment has numerous benefits. A high de¬ 
gree of isolation prevents errors in one 
file system from corrupting the data in 
others. Yet, because the system knows 
the location of each mounted file sys¬ 
tem, it can access files within each file 
system by their path names regardless 
of the physical device locations. Individ¬ 
ual file systems can be mounted easily. 
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which makes the subordinate files avail¬ 
able to authorized users; they also can 
be unmounted, which prevents access 
to the files. The files remain on the 
disk, but are “out of service” until the 
file system is mounted again. 

Most file systems will be on a hard 
disk for quick access. However, remov¬ 
able media, floppy diskettes for exam¬ 
ple, may also have file systems mounted 
on them. An empty director)^ under 
root called /mnt may be used to mount 
a temporary file system. To use a floppy 
diskette for some special need (partial 
back-up, transporting files to another 
system, etc.), a disk must first be for¬ 
matted for XENIX, have a file system 
“made” on it, and then be mounted. 

This is described in chapter 4 of the 
Xmix Installation Guide. 

PROGRAM DEVELOPMENT TOOLS 

Release 1.2 of the development system 
has a replacement for the original C 
compiler. The new compiler is dubbed 
CMERGE because it has the ability to 
produce binan^ executable programs 
for both XENIX and DOS. This compiler 
can also produce 80286 binaries for use 
under DOS. A future update will pro¬ 
duce XENIX binaries for the 80286 pro¬ 
cessor used in the AT. 

The trick is to have independent 
sets of libraries and header files tai¬ 
lored to the different operating environ¬ 
ments. A flag to the cc command, -dos, 
tells the preprocessor to use header 
files taken from the /usr/include/dos di¬ 
rectory instead of the customar}^ /usr/in- 
clude director^^ Similarly, linkable libra- 
ry functions come from a new place, 

/usr/lib/dos, instead of the /usr/lib direc- 
tor\\ The DOS flag also causes the code 
generator to use the low-order word 
first for long variables in DOS pro¬ 
grams. XENIX uses the opposite or¬ 
dering for long integers (four bytes). 

This version of the C compiler has 
some known bugs that are documented 
in the release notes. SCO promises 
fixes for these in future releases. A few 
bugs, such as an inability to cast func¬ 
tions to void (or typeless) and an error 
caused by a 16-bit, left-shift operation, 
will inconvenience some programmers, 
but they can be avoided. 

The release 1.2 C compiler can 
produce programs in any of three 
memory^ models: small, middle, and 
large. Small is the default. In the small 
model, a program may be either pure 
text, with instructions and data in sepa¬ 
rate segments not to exceed 64KB each, 
or impure text, which intermingles in¬ 
structions and data in one segment not 
to exceed 64KB. 
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MULTI-TASKING for the IBM AT! 

also for the IBM PC or XT 
‘ with MULTI-JOB™ 



“MULTI-JOB the most cost effective 
choice for the user with a need for multi¬ 
tasking.” PC Age Vol. 3.8 

MULTI-JOB allows you to run 2 or more programs on your IBM PC, XT, or AT at the 
same time. Each program — or job — acts like a separate computer. Even when your com¬ 
puter is busy calculating or printing, you can bring up a new screen with a single keystroke. 
It is just like having a second computer! You can do directories, copy files, run programs, 
or execute batch files. The number of jobs you have running is limited only by the amount 
of memory available in your machine. MULTI-JOB is designed for both casual computer 
users and serious computer programmers. 

* No additional hardware is required. 

* Works with most programs written for the IBM PC. 

* Jobs can be assigned priorities. 

* Concurrent processing can be turned off and on instantly from the keyboard. 

* MULTI-JOB is updated frequently. 

* PC-DOS 2.0, 2.1, 3.0, and 3.1 (when available) are supported. 

* Computech’s guarantee: if you are not satisfied with MULTI-JOB, you may return 
it for a full refund within 30 days — EVEN AFTER YOU HAVE OPENED THE 
PACKAGE AND USED THE PRODUCT. 

MULTI-JOB $199.00 

software update $ 30.00 

documentation update $ 10.00 

No charge for updates within 60 days of purchase or previous update if original diskette 
is returned. 

COMPUTECH CORPORATION 
7337 NORTHVIEW, SUITE B, Boise, ID 83704, (208) 322-1131. 

Dealer inquiries are welcome. 
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Operate yotir office PC from home... 





road... all 


Use the power of your office-bound PC at 1 
you need is REMOTE. 

Whatever PC power you may need, spreadsheet, DBMS, word 
processor, can be yours. All you need is a portable computer or terminal 
and a modem. REMOTE provides password protection for each user. 

Leave your PC in the office... but pack tm 

the power to go. REMOTE. 


IMICROSTUFI '^ 


nEimofE 


1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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FIGURE 1: FilelRecord Locking 


#include <sys/locking.h> 
locking (fildes, mode, size); 

int fildes, /* value returned by "open" call */ 

mode; /* type of lock operation 

(0) LK_UNLCIC Release previously locked 
region. 

(1) LK_LOCK Lock a region • wait if a 

portion is already locked. 

(2) LK_NBLCK Lock a region • return error 

code if a portion is already 
locked. 

(3) LK_RLCK Lock a region - same as LK_L0CK 

but permit read-only to 
other processes. 

(4) LKNBRLCK Lock a region - same as LK_NBLCK 

but permit read-only to 
other processes. 

*/ 

long size; /* bytes to be locked */ 


An extension to System III UNIX, file/record locking is 
provided in SCO XENIX as a C library function, locking any 
region of a file by one process; read access to the locked 
region may be granted to other processes, if desired. 


FIGURE 2: Semaphores 


/* function: creatsem 

* create a semaphore - this is done by a process that 

* wishes to control a resource 
*/ 

int creatsem (sem_name, mode); 

int mode; /* sets read access permissions */ 

char *sem_name; /* name of special file */ 

/* function; opensem 

* open a semaphore - used by processes wishing to gain 

* access to a resource controlled by another process 
*/ 

int opensem (sem_name); 

char *sem_name; /* file created by creatsem () */ 

/* function: waitsem 

* wait - will block if resource in use 
*/ 

waitsem (sem_num); 

int sem_num; /* semaphore ID */ 

/* function: nbwaitsem 

* non-blocking wait - returns error if resource in use 
*/ 

int nbwaitsem (sem_num); 

int sem_num; /* semaphore ID */ 

/* function: sigsem 

* signal a process awaiting a semaphore - manages a 

* FIFO queue of requesting processes 
*/ 

sigsem (semnum); 

int sem_num; /* semaphore ID */ 


Each semaphore used to handle synchronization of processes 
or resource sharing is given an ID by the creatsem and 
opensem functions. Processes waiting for a semaphore are 
held in a FIFO queue until the requested resource is available. 


nGURE 3 j Shared Data Segments 


#include <sd.h> 

/* function; sdget 

* attach a shared data segment to the data space 

* of the current process (size and mode used only when 

* creating a new segment) 

*! 

char *sdget (path, flags, [size, mode]); 

char *path; /* name of a shared data segment */ 

int flags; /* ORing from these flags: 

Flag Description 


SD_RD0NLY Attach to segment for reading only. 

SD_WRITE Attach to segment for reading and 

writing. 

SD_CREAT No effect if path exists. Otherwise, 
create a segment according to 
size and mode values. 

SDUNLOCK Permits simultaneous access to the 
segment by more than one process. 

SD_N0WAIT Return an error upon a request for 
a segment that is currently in 
use and locked against 
simultaneous access. 

*/ 

long size; /* segment size in bytes V 

int mode; /* read/write access permissions */ 


/* function: sdenter ~ 

* indicates that the current process is about to access 

* data in a shared data segment 

int sdenter (addr, flags); 

char *addr; /* pointer to shared data segment */ 

int flags; /* ORing of SD_NOUArT and SD_WRITE’above *7 

/* function: sdleave 

* indicates that current process is done accessing data 

* in a shared data segment 
*/ 

int sdleave (addr); 

char *addr; /* pointer to shared data segment */ 

/* function: sdfree 

* detach current from shared data segment at specified address 
*/ 

int sdfree (addr); 

char *addr; /* pointer to shared data segment */ 


/* function: sdgetv and sdwaitv 

* these two functions synchronize access to a shared data 

* segement using a version number that is changed each time 

* a process leaves (sdleave) a segment 
*/ 

int sdgetv (addr); 

char *addr; /* pointer to shared data segment */ 

int sdwaitv (addr, vnum); 

char *addr; /* pointer to shared data segment */ 

int vnum; /* version number */ 


XENIX permits shared data segments, allowing cooperating 
processes to access the same data area in memory. This 
sharing allows communications between tasks while avoiding 
the time-consuming use of pipes and temporary files. 
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If a program is likely to be used by 
several people at the same time (an edi¬ 
tor is a good example), it should pro¬ 
vide separate instruction (text) space. 
XENIX will keep in memory a single 
copy of the text that can be shared, 
eliminating duplication of instructions. 
Program loading times are reduced for 
all but the first user. This requires that 
the code be reentrant —that is, it must 
consist of pure procedures. 

The middle model limits program 
data to 64KB, but the instruction space 
can be as large as memory will allow. 
Although large model programs (sup¬ 
ported for DOS but not XENIX in this 
release) can have independent text and 
data of any size, no array or structure 
can be larger than 64KB. 

The development system has a 
complete set of management tools, in¬ 
cluding make and the source code con¬ 
trol system (SCCS). It also contains lint, 
the C language program checker; adb, a 
debugging program; and utilities to 
time, profile, and test programs in a va¬ 
riety of different ways. 

ENHANCED FEATURES 

As a means of circumventing what are 
perceived as major shortcomings of the 
UNIX operating system, XENIX employs 
a file-locking mechanism to block si¬ 
multaneous access of a file or a portion 
of a file (one or more bytes) by more 
than one process; semaphores are pro¬ 
vided as a means of providing interpro¬ 
cess communication and synchroniza¬ 
tion. In addition, XENIX permits the use 
of shared data segments, allowing coop¬ 
erating processes to access the same 
data area in memory. This neatly avoids 
the more time-consuming use of pipes 
and temporary files in many situations. 

The C compiler system has provi¬ 
sions in librar)^ routines for these fea¬ 
tures. Figures 1, 2, and 3 summarize the 
header files and routines for each of 
these features. Flag and mode values 
are defined in the header files that are 
included in programs using the file¬ 
locking and shared-data features. The 
figures show the C language syntax for 
each function. Descriptive information 
is provided within comment blocks. 

The semaphore library functions 
use a unique ID for each semaphore. 

The IDs are returned by the creatsem 
and opensem functions and are used by 
the other functions to handle waiting 
and signaling operations for each access 
request on a given file. 

In the realm of communications, 
XENIX offers Micnet, the Microsoft local 
area network, in addition to the stan¬ 
dard cu, uucp, and uux commands that 


The Missing [Async] Link 

...for XT/370, AT/370, and other users 
of the IBM 3101 Emulation Program 

IBM’s 3 lOl Emulation Program includes a terrific file conversion utility for sending and receiving files over 
an asynchronous communications link — with compression, cyclic checksums, and efficient 4-for-3 
encoding of binary data as printable characters. But it can be used only for PC-to-PC file transfer, because 
IBM forgot to provide a host system version of this utility! Now WOW Enterprises offers the “missing link*’: 
the corresponding utility for CMS and TSO hosts. This produces a micro-to-mainframe link that supports 
upload and download ofarbitrary files for all users of the IBM 3101 Emulation Program. XT/AT/370 users 
can even transfer program modules and object code over an async line while running under VM/PC. 
Distributed on diskette, installs easily from the PC. 

Order: WOWTML $ 96 .oo 

Assembler XF on diskette for XT/AT/370 

Diskette also includes MOVEFILE command (essential for extraction of members from MACLIBs), the 
CMSLIB and TSOLIB TXTLIBs, and the extended precision simulation modules. An EXEC is provided 
that IMPORTS and installs these files on a VM/PC CMS minidisk. 

Order: WOWAXF $144.00 

Complete OSMACRO MACLIB on diskette for XT/AT/370 

Consists of three diskettes that RESTORE to a VM/PC CMS minidisk. 

Order: WOWOSM $192.00 

Supplementary CMSLIB macros on diskette for XT/AT/370 

Two MACLIBs, containing all of the VM/370 Release 6 CMSLIB macros that were not included in VM/PC. 

Order: WOWSCM $96,00 

Fixed Disk Upgrade Package: Drive D for your XT 

Upgrade your XT or XT/370 to 20MB of fixed disk for less than half the price of an IBM expansion unit. 
Replace your full-height diskette drive with our low-power half-height combo: a 360KB diskette drive and a 
10MB fixed disk. Package includes power cable, mounting hardware, and complete installation instructions. 
One-year warranty. 

Order: WOWXFU $784.00 

Check, VISA, or MasterCard — California customers add sales tax. 

UIOUI enterprises 

1500 Middlefield Road Palo Alto, California 94301 ■ (415) 327'4369 
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REMOTE Iets.y6ti lise allof from the other end of a 

telephone line ... wherever that might be! “ ' 

All you need is a terminal or portable microcomputer, a modem, and a 
phone line. You can call into the host microcomputer, access it, and run 
most popular programs, including word processors, spreadsheets, and 
database managers. You’ll see the program in operation just as if you were 
sitting in front of the host computer. 

REMOTE’S powerful electronic mail system rivals those found on main¬ 
frames, with full password protection. Why leave your PC power in the 
office ... when you can give it a call with 
REMOTE? 


iMICROSTUFr 


lEIHWIE 


1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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XENIX 


are the mainstays of UNIX communica¬ 
tions. Local systems may be linked in 
serial- or star-network configurations 
and can be linked to remote networks 
transparently by uucp, permitting file 
transfers, electronic mail, and remote 
command execution using aliases for 
users. An alias is an easily remembered 
name that represents both a system (lo¬ 
cation) and a user name. 

SCO also distributes uniPATH 3270 
mainframe communications programs 
that allow XENIX systems to run pro¬ 
cesses that emulate 3274 cluster con¬ 
trollers for use with IBM mainframes. 
With appropriate display systems, termi¬ 
nals logged in to XENIX can work as 
3278/79 block mode terminals with ac¬ 
cess both to the mainframe and to the 
local XENIX system. 

Lyrix, a full-featured word process¬ 
ing program, is an option ($595) that 
should be considered by anyone who is 
a serious wordsmith. It takes the drud¬ 
gery out of preparing everything from 
simple memos to large and complex 
manuscripts. Sophisticated formatting 
and printing options, file merges, and 
cut-and-paste operations are just a sam¬ 
pling of this powerful word processor’s 
capabilities. 

To give XENIX users access to DOS 
files on floppy diskettes, utilities are 


available that list directories, concaten¬ 
ate and copy files, and perform several 
other DOS functions. Diskette drives 
are declared in the file /etc/default/ 
msdos. A/dev/fdO, B/dev/fdl, etc. are al¬ 
ready set up. Table 1 summarizes tliese 
XENDC-DOS interface utility programs. 

Wsers who have worked 
with UNIX will find XENIX to 
have a comfortable, familiar 
feel, but to be a bit slow. 


All work reliably except one—unfortu¬ 
nately, that one is very critical. 

The DOS copy program (doscp) is 
supposed to detect diskette formats for 
all versions of DOS through the 2.x se¬ 
ries, but it does not work correctly. 

Files cannot be written to a properly 
formatted DOS 1.1 diskette for un¬ 
known reasons. When writing DOS 2.0 
and later diskettes, the doscp command 
sometimes overwrites the format identi¬ 
fication bytes at the beginning of the 
file allocation tables, preventing DOS 
from determining the format. That 


means DOS can neither read the direc¬ 
tory nor find the files. 

The files remain intact on the disk 
and can be recovered by using one of 
the many disk programs that permit 
reading and modifying DOS diskette 
sectors. Changing the first sequence of 
bytes in sectors 1 and 3 to FDFF (2 
sides, 9 sectors/track) allowed DOS to 
read the file allocation table, directory, 
and files. Both copies of the FAT must 
be corrected in this way. SCO promises 
a fix for this in a later release. 

PERFORMANCE 

Users who have worked with UNIX will 
find XENIX to have a comfortable, fa¬ 
miliar feel, but to be a bit slow. Com¬ 
paring an 8088 micro to a VAX 11/780 
super-mini is not entirely fair, of 
course. The system used in testing 
XENIX for this review was an original 
PC (64KB motherboard) that has been 
modified to XT compatibility (“The 
Making of an XT,” Augie Hansen, PC 
Tech Journal, March 1985, p. 161). It 
has 576KB of RAM installed and repons 
390KB RAM available to user programs 
after booting the XENIX kernel. The sys¬ 
tem has both color and monochrome 
display systems, two serial pons, and 
two 360KB floppy diskette drives in ad¬ 
dition to a 10MB hard disk. It does not 
have an 8087. The clock/calendar on an 
Apparat CRAMBO multifunction board is 
not recognized by XENIX. 

The most noticeable difference be¬ 
tween XENIX on an XT and larger UNIX 
systems is the rapid decline in respon¬ 
siveness as each new process is added. 
To quantify this performance degrada¬ 
tion, tests were run in multiuser mode, 
but with only one user log-in active. 

This set-up accounts for the effects of 
context switching and other factors as¬ 
sociated with multiuser operation, while 
reducing the risk of user-triggered asyn¬ 
chronous events clouding the results of 
the tests. System events were accommo¬ 
dated by averaging the results of a se¬ 
ries of test runs. 

Table 2 shows how the perfor¬ 
mance is affected when the load on the 
CPU is increased by adding more pro¬ 
cesses. The time it takes the system to 
respond to keystrokes and commands is 
what a user sees as system performance 
more directly than the amount of time 
it takes for a given task to run. 

Response to user’s keystrokes is 
quick under most loading conditions 
because XENIX treats user input as one 
of its highest priorities. However, within 
a program such as vi, response to user 
input can be degraded very noticeably, 
because the program itself is at a lower 


KEDIT 

Mainframe Editing Power (and more'.) $125 

Announcing KEDIT . the most powerful full-screen text editor yet for the IBM PC. It 
provides facilities normally found only on mainframe computers and extends these 
facilities to take full advantage of the PC’s keyboard, display, and dedicated processing 
power. Your PC will finally be equipped to handle even the most advanced editing 
applications. 

■ DOS 2 path and subdirectory support 

■ edit up to 15 files at once 

■ multiple display windows show you up to 8 files at once 

■ block move and copy, even between files 

■ sophisticated string search and change 

■ wordwrap, paragraph reformatting and justification 

■ all keys programmable with any combination of over 100 special functions 

■ DOS directory display 

XEDIT Compatibility 

XEDIT is IBM's text editor for the CMS operating system. KEDIT is compatible 
with most XEDIT capabilities, including: 

■ targets ■ ARBCHAR ■ RECOVER ■ SCHANGE 

■ prefix ■ GETFILE ■ SORT ■ named lines 

commands 

KEDIT requires: 

IBM PC, XT, or AT / DOS 2.0 or later / 80 column display / 192K 

For immediate shipment of KEDIT send check or money-order for $125 plus $3 
shipping. CT residents add 7y2% sales tax. For more information call 203/429-8402. 
Demonstration disk available for $10. 

VISA and MasterCard accepted. 

Mansfield ^ftware Group, Box 532 / Storrs, CT 06268 
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priority and does not echo as quickly. 
With a compile or an nrofif job running 
in the background, XENIX can take 
more than 10 seconds to respond to a 
vi command or input string. 

The CMERGE compiler does a very 
good job of optimizing programs for 
speed and small size. Empty is the min¬ 
imum C source file; its 2,016-byte size is 
quite good as UNIX compilers go, re¬ 
flecting a modest amount of overhead. 
Even the printf library function, used in 
the ever-popular “hello world” pro¬ 
gram, is compact. Some systems take 
about 6KB just for the printf. Here it is 
just slightly more than 2KB. 

XENIX provides a small but notice¬ 
able reduction in elapsed time for a set 
of jobs to complete. Two small pro¬ 
grams, sortdemo and xsort, were com¬ 
piled in various combinations of fore¬ 
ground and background processing us¬ 
ing the make utility. Savings of 36 sec¬ 
onds and 45 seconds were noted, aver¬ 
aged over three tests. The savings are 
attributable to several factors. With the 
background compiles, it is not neces¬ 
sary to load all of the compiler phases 
separately for each compile, and the 
disk arm scheduler can do some optim¬ 
izations to reduce the amount of overall 
head movement. The real gain, if the 
system did not slow to a crawl, would 
be achieved by doing some other work 
in the foreground while the back¬ 
ground jobs run independently. 

Running a single compile or nroff 
job in the background dramatically, re¬ 
duces the responsiveness of a system. A 
measure of this is the time that is 
needed to load the vi editor, a large 
program, under differing conditions. 
With no user background processes, vi 
loads, on the average, in about 12 sec¬ 
onds. Another instance of the program 
“loads” in approximately 4 seconds be¬ 
cause XENIX permits shared program 
text (code). Therefore, the program 
code already exists in memory. 

With a background task running at 
normal priority, as table 2 shows, 

XENIX takes considerable longer to 
load and run vi. Placing the background 
task (in this case a compile) at the low¬ 
est priority (39) eases the penalty some¬ 
what. Normal priority under XENIX is 
20. The super-user can run the priority 
of some tasks up to 0 for faster, though 
not realtime, performance. 

On a system without memory pro¬ 
tection, such as the IBM PC, users or 
the system cannot be completely pro¬ 
tected from the errant behavior of other 
users’ programs. When some C pro¬ 
grams from various texts were keyed in, 
a few that were nominally “lint free” ac- 


We have it for the AT 



Winchester Disk Drives 

21, 32, 52 and 117 megabytes of IBM for¬ 
matted storage—includes drive, cable and 
mounting bracket, plus utility software— 
totally IBM/ATcompatible. 

Removable Cartridge DiskSystem® 

10.3 megabytes of IBM formatted storage in 
a compact SV/ removable Winchester car¬ 


tridge disk drive utilizing existing AT con¬ 
troller. Retail $1695. 

Interface provides a full range of IBM PC 
and AT compatible products that are recog¬ 
nized for their performance and quality. 
Since 1978, Interface has been providing 
DiskSystems and TapeSystems© for per¬ 
sonal computers, along with complete serv¬ 
ice and a technical support staff. 



Interface Jnc. 


21101 Osborne Street 

Canoga Park, CA 91304 

(818) 341 -7914 Telex 662949 CNPK 


In Australia Dick Smith Electronics (02) 888-3200 IBM is a registered trademark of IBM Corporation 

In Canada Sanford Electronics (604) 589-4454 DiskSystems and TapeSystems are copyrights of 1^ Interface. Inc. 
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System service by REMOTE control. 




System troubleshooting’s enough of a headache without adding travel 
to it. REMOTE can cut your service travel... to nothing flat. 

REMOTE lets you access and operate a distant system via modem. 
You can troubleshoot the system from top to bottom, update or revise 
software and data files ... all without leaving your office! 

Boost your system support efficiency 
and your bottom line ... all you need is 
REMOTE! 


iMICROSTUFf 


■EMtlE 


1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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XENIX 


tually had errors that got by the com¬ 
piler and produced executable pro¬ 
grams. When these programs were run, 
however, they caused the system to lock 
u[^—a cold reboot was necessary^ In 
multiuser situations, this kind of system 
behavior is intolerable but likely to oc¬ 
cur eventually. The file systems must be 
cleaned and repaired after such a fail¬ 
ure, and loss of data may occur. 

During testing, problems were en¬ 
countered while using the vi screen 
editor with a color display system. The 
problems, which involved lost charac¬ 


ters and stray commands during insert 
mode and some strange behavior of 
programs run in a subshell, could be 
duplicated neither with a monochrome 
display system nor on a color display 
system by SCO’s support staff 

Documentation for XENIX is of 
high quality. It provides complete cov¬ 
erage in an understandable and consist¬ 
ent manner. Much of the XENIX docu¬ 
mentation is based on original AT&T 
UNIX manuals and memoranda, but the 
reference documents have been rewrit¬ 
ten and reorganized. The XENIX docu¬ 


ments are fully indexed and provide 
meaningful examples. The manuals are 
looseleaf bound and fit into sturdy slip 
cases. One complaint is that the small 
type size and somewhat faded printing 
can cause eye strain. 

The SCO support staff was cour¬ 
teous, helpful, and responsive. Its excel¬ 
lent reputation is deserved. 

In nearly all respects XENIX feels 
like UNIX, as its heritage dictates it 
should. The enhancements to UNIX are 
welcome, especially file and record 
locking, which are critical in database 
applications, and interprocess commu¬ 
nication and synchronization through 
semaphores. The vi, more, and csh pro¬ 
grams are also helpful. 

What XENIX lacks is speed. All 
UNIX implementations are hindered be¬ 
cause the 8088 simply does not have 
enough horsepower to handle signifi- 

A// UNIX systems for the PC 
are hindered because the 
8088 does not have enough 
power for significant multi¬ 
tasking challenges. 


cant multitasking challenges. One back¬ 
ground compile or nrofif job puts the 
system into slow motion. Using lower 
priorities than the default of 20 for such 
jobs helps a little, but in multiuser situ¬ 
ations, everyone is trying to get his or 
her work done, usually with little re¬ 
gard for other users. 

XENIX is ideal for single-user, mul¬ 
titasking operation. Given the rapid de¬ 
terioration in performance experienced 
under multiuser conditions, particularly 
when text processing and compiling 
jobs are running, I cannot recommend 
its use in multiuser mode on the XT. 


XENIX: $1,350; operating system alone: 
$595; development system: $595; text 
processing system: $395 
The Santa Cruz Operation 
500 Chestnut Street 
Santa Cruz, CA 95061 
408/425-7222 
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Augie Hansen, who spent seven years at 
AT&T and Bell Laboratories, is currently urit- 
ing a series of books about UNIX, to be pub¬ 
lished by Brady Communications. 


BREAK THROUGH THE 640K BYTES 
EXECUTABLE MEMORY BARRIER 

WITH 

Mega Byte 

MEMORY EXPANSION BOARD (MB-PC) 

FOR IBM* AND COMPATIBLE PERSONAL COMPUTERS 


• MEGABYTE is the only way you can have programs larger than 640K execute on 
an IBM-PC without overlays. 

• MEGABYTE vastly extends the data capabilities of database programs such as 
LOTUS 1-2-3, FRAMEWORK and SYMPHONY. 

• MEGABYTE allows programs written to utilize memory above 1 megabyte in an 
IBM-AT to execute on a PC or XT without modification. 

• MEGABYTE supports two basic modes of operation. 

DOS Mode: Up to 960K of directly accessible memory. 

Completely transparent to “well behaved programs”. 

Extra Memory Mode: Up to 1 megabyte of additional memory. 

Completely compatible with IBM VDISK (DOS 3.0). 
Compatible with new LOTUS Expanded Memory Device Interface. 

• OTHER FEATURES: 

RESET button to allow a “warm boot”. 

Supports 64K and 256 RAMS, allowing numerous configuration options. 
Full 8088 8MHz support. 


Corporation 

20863 Stevens Creek Blvd., B2-C, Cupertino, CA 95014 

(408) 253-7515 

*IBM is a registered trademark of International Business Machines Corporation. 
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POLYTRON TOOLS IN THE SOFTWARE DEVELOPMENT PROCESS 




POLY 1 


WINDOWS 1 


DEBUGGER/ 1 


performance! 


ANALYZER I 




POLY 1 


WINDOWS 1 

1 

1 

1 

DESK 1 

Ifh ■ 1 




MACHINE 

READABLE 



POLYTRON TOOL KITS 


T housands of Professional Software 
Developers with demanding 
deadlines turn to high performance 
MS'DOS/PC'DOS tools from 
POLYTRON to boost their produc- 
tivity. All the tools shown above are 
explained in detail in the 
POLYTRON Programmer’s 
Catalog. 

Network &. Site Licenses Available. 

PolyWindows Desk 

The Modular, Expandable Desktop Organizer 
100% memory-resident desktop 
oiganizer for professionals. Configurable 
so you can have one or more of the 
following functions available instantly: 
Hex/Decimal/Binary Calculator, 
Standard Calculator, ASCII Table, 
Multiple Document Text Editor, PolyKey 
for creating your own keyboard macros, 
Rolodex-type files. Calendar, Alarm 
Clock, Appointment Books, Autodialer, 
Grabber for cut-and-paste between 
applications. Copy-Protected $49.95, 
Not Copy-Protected $84.95. 

PolyWindows Debugger/ 
Performance Analyzer 

A Professional, Memory-Resident Software 
Development Tool 

Instantly analyze and debug ANY 
program running on your PC anytime. 
Superior to the IBM Professional 
Debugger and easier to use. Supports 
multiple breakpoints, multiple display 


formats, memory searches, single-step 
execution, disassembly, hex arithmetic, 
and block moves. Tells you where your 
program is spending time and allows you 
to optimize performance. You can specify 
the memory ranges for analysis. Results 
are displayed graphically or in tables. 
Includes PolyWindows Desk (Not 
Copy-Protected) all for only $149. 
(Present PolyWindows users can receive 
trade-in discounts.) 

POLYTRON Version Control 
System (PVCS) 

Efficiently maintains revision history of 
source files for software project manage¬ 
ment. Maintains chronological, histori¬ 
cal records of changes as “edit scripts” 
(reverse deltas) with full text of the latest 
“checked in” revision. Reconstructs any 
prior “revision” of any module, defines a 
“version” as specified revisions of various 
modules, supports branching from prior 
revisions, optional password protection. 
Friendly, unobtrusive user interface is 
based on a unique “syntax guide” con¬ 
cept with context-sensitive help. Designed 
for single or multiple programmer 
projects. A powerful tool with main¬ 
frame power. Single-user license: $395. 

PolyXREF 

The Multi-Ungual Cross Reference System 
Generates Cross Reference listings across 
single or multiple source files of one or 
more languages. Tells you exactly where 
each variable and procedure is defined 
and everywhere it is referenced. 


Package includes PolyXREF engine 
plus one source language module plus 
.CRF module: $129, additional source 
language modules [C, Pascal, Assem¬ 
bler or English]: $49 each. Complete 
package including all four language 
modules: $219. 

PolyLibrarian 

The Object Module Ubrary Manager 
The premier library manager allows you 
to create, examine and manage libraries. 
Modules can be listed, added, replaced, 
extracted, and deleted. You can search for 
public or external names and even change 
them. Three operating modes can be 
intermixed for maximum flexibility. 
PolyLibrarian 1 for Microsoft format 
libraries: $99, PolyLibrarian II for 
Microsoft and Intel format libraries: $149. 

PolyMake 

The Intelligent Program Builder 
and Maintenance Tool 
Automates the software maintenance 
process. Determines which files (programs, 
etc.) are out of date and invokes your 
compiler, linker, librarian and does 
whatever is necessary to bring your 
entire system up to date. Frees you from 
the need to remember which files 
depend on others and which files have 
been modified. Remembers the exact 
sequence of operations necessary to 
create a new revision. Completely auto¬ 
matic unlike competing products. Once 
you use it, you can’t live without it. 

Only $99. 


POLYTRON C Library 1 

Over 65 High Performance Routines For 
Lattice C Compiler Users 
These are routines for serious programmers 
that need Executive and I/O functions. 
Complete source code (mostly Assembler) 
included. Only $99. 

POLYTRON Virtual Memory File 
Manager (PVMFM) 

Provides efficient virtual file access and 
buffering for both text and binary files 
with automatic buffer-to-disk swapping. 
Reduces program access time and handles 
data structures larger than memory 
allows. PVMFM is a library of user- 
callable functions that may be linked 
with your applications code to provide 
virtual file management capability and 
random access file buffering. Compati¬ 
ble with Assembler and high-level 
languages. Only $199. 

To Order Products Call 

1^800^5474000 

Ask for Dept. No.TlO 
Foreign <Sl Oregon orders call 
(503)684'3000 
Send Checks, P.O.s To: 

POLYTRON Corporation 
P.O. Box 787 lDS-310 
Hillsboro, OR 97123 
Add $5.00 Shipping To Total Order 

To Order detailed Programmer’s 
Catalog, send requests to address 
above for fast response (or circle reader 
service card number). 



High Quality Software Since 1982 
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C Programmers: 

File System Utility Libraries 

Source Code Included, No Royalties, 
Powerful & Portable. 

BTree Library $75“ 

• High speed random and sequential access. 

• Multiple keys per data file. 

• Up to 16 million records per file. 

• Full documentation and example programs included. 

ISAM Driver 

• Works with the BTree Library. 

• Greatly speeds application development. 

• Combines ease of use of database manager with flex- 
bility of programming language. 

• Supports multi key files and dynamic index definition. 

• Very easy to use; fully documented; example pro¬ 
grams included. 

Both products 


$40.“ 


Are written entirely in K&R C. 

Come with complete source code. 
Are free of any royalty charges. 


+ $3.00 Shipping & 
Handiing Charge. 


For more information caii: 

softfcicus 


Credit cards accepted. 


1277 Pallatine Drive 
Oakville, Ontario, Canada 
L6H 1Z1 
(416) 844-2610 

Dealer inquiries invited. 


COMPUTE 
YOUR 
UBRARY 

AE TE(£H 

Add to your PC TECH JOURNAL collection today. Make your 
personal library complete and authoritative with any issues 
you may be missing. 

Copies are available for issues published during the last 
Twelve months—be sure to specify the issues you want. If a 
particular issue is out of stock, your payment will be refunded 
promptly. 

Back issues of PC TECH JOURNAL are priced at $7.00 
each, postpaid. Outside USA, $8.00 each. 
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PC TECH JOURNAL 

CN 1914, Morristown, NJ 07960 

Please send issues of PC TECH JOURNAL listed below: 


4Z155 



Issue 

Qty. 

Unit Price 

Total Price 

1 





1 
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1 

Payment Enclosed 

$ 




Mr./Mrs./Ms._ 
Address- 


(print full name) 
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City/Stote/Zip- 



TERMINAL EMULATION SOFTWARE SYSTEM 


. FREE SOFTWARE UPDATES 


• Double height / double width, VT102"“ support 

• ANSI / ISO color command support 

• Convenient help screens 

• ASCII file transfers 

• IBM / EPSON graphics printer support 

• HERCULES. HAYES and KEYTRONICS support 

• Monitor mode for data stream debugging 

• “Smart” key assignments 

• Extensive setup support 


e. 

Price includes 12 month 
updating service. 


Trademarks; VT-100 is a trademark of Digital equipment Corp. 

4010 is a product of Tektronix Corp. 

IBM is a registered trademark of International Business Machines 
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Enhance through-put of your IBM PC, XT'“ AT'“ or 
portable by using TESSY ... the first Terminal Emulation 
Software System developed and optimized by a leading 
graphics terminal house. Unparalleled user productivity... 
2 to 10 times faster than other emulators .. .data buffering 
from host while doing local processing... and much more. 

ORDER TESSY NOW...CALL 1 -800-633-2252, Ext 680 

Satisfaction guaranteed or return within 30 days forfull 
refund. Visa, Mastercard or C.O.D. accepted and we pay 
shipping. 

inSYSTEMSi 

m CORPORATION 


6175-W Shamrock Court • Dublin. Ohio 43017 


vTi0e.Hfc)io 
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C Programmers: 


-Consider 104 Ways — 

To Be More Productive 


If you find and choose fhe right development soft¬ 
ware, you con: cut development effort, moke imprac¬ 
tical projects feasible, and eliminate unproductive, 
frustrating aspects of programming. 

Confused? We'll help you sort thru the huge number 
of alternatives. Call for comparisons or information. 


We carry 27 C Compilers, 4 C Intepreters, 49 Support 
Libraries, 5 C source debuggers, and 19 other C Add¬ 
ons for programming with MSDOS, Macintosh, or 
CP/M - more than 104 products, really. Here are 
some of the best products available: 


Learn C Programming 
Only $95 

"Introducing C" Interpreter 

Computer Innovations has done 
it again! This interactive implemen¬ 
tation is combined with a full 
screen editor and a thorough, self- 
paced manual. 

You can develop programs fas¬ 
ter by getting immediate feed¬ 
back. Programs will start instantly 
upon your command. There is no 
need to wait for "compile and 
link.” 

Introducing C includes demo 
programs, powerful C language 
interpreter, complete C function 
library, full screen editor, color 
graphics, and C language com¬ 
patibility. PCDOS S95 


Simplify 

Screen Management 

Windows for C 

Keep your software up to date 
with the latest screen manage¬ 
ment features: 

• Pop up menus and help files 

• Instant screen changes 

• Multiple windows 

• Complete color control 
Windows for C offers all of these 

plus much more in an integrated, 
compact, easy-to-use library of ob¬ 
ject code functions. Thorough, 
reference manual. Support for all 
memory models of popular C 
compilers. New version 3.1 offers 
enhanced portability and TopView 
compatibility. Full source avail¬ 
able. MSDOS $180 


Why Lattice C? 

Lattice C Compiler 

Trade mags such as Byte and PC 
Tech have nearly outdone them¬ 
selves in praising Lattice C's 
speed and compactness. 

Lattice C is a full implementation 
of K&R. It is compatible with any 
8086 or 8088 and now has a 286 
compile option. 

Seven different memory models 
enable you to select the ap¬ 
propriate combination of address¬ 
ability & efficiency to suit a par¬ 
ticular situation. 

Other specs include automatic 
sensing of an 8087 chip; Fork 
function; and complete I/O 
routines. 

The thorough manual even in¬ 
cludes subjects like interface to 
assembly language and machine 
dependencies. MSDOS $call 


Add Communications 
Features to 
Your Programs 

Greenleaf Comm Library 

Greenleaf now enables you to 
communicate with remote systems 
or databases with an asynchronous 
communications library for C. 

Individual transmission and re¬ 
ception ring buffers combine with 
an interrupt driven system. This 
eliminates the extra function of 
separately calling up the com¬ 
munications program. 

Included are 3 library/object files, 
220 functions; 230 page manual, 
complete source code, library 
tailor-made to suit compiler and 
memory, Hayes-compatible 
modem commands, and a com¬ 
plete sample file transfer program. 

MSDOS S169 


Which Compiler Features Do You Need? 

Optimizing C86 Compiler 

Over the years the Optimizing 086 has evolved to be the most complete 
set of C compiler tools. It includes utilities, a rich library, and thorough tech 
support. In line 8087/287 routines run up to 100 times faster than the 8086 
math package. The source code to all routines is included, so you have 
complete control over how they work. Thorough ROM support, Intel UDI & 
VMS cross versions are available. 

More of the features you want include: 

• special IBM-PC library • 2 math and 2 I/O libraries 

• full memory utilization of the 8086/88/186/286 

• compatibility with most commercial libraries 

• object and source module librarian MSDOS $339 

Fast File Access with Source 

C-Index + 

C-Index-H contains a high performance ISAM, balanced B-f-Tree index¬ 
ing system with source and variable length fields. The result is a com¬ 
plete data storage system to eliminate tedious programming and add effi¬ 
cient performance to your programs. 

Features include random and sequential data access, virtual memory 
buffering, and multiple key indexes. 

With no royalties for programs you distribute, full source code, and 
variable length fields C-lndex+ fits what you are likely to need. 

Save time and enhance your programs with C-Index-f. MSDOS $375 


File Management: MultiUser/MultiLanguage 

BTRIEVE 

Billions and billions of bytes! That's what you can control with Btrieve's file 
manager. Btrieve gives you the ISAM capability you need without the 
maintenance headaches. 

Using b-trees for optimum performance, Btrieve automatically maintains 
your files in sorted order on up to 24 different fields. And Btrieve offers you 
the fastest search algorithm available, to give you instantaneous access to 
any individual record. You can locate any record in 4 disk reads or less 
(thanks to Btrieve's RAM cache, usually less). With Btrieve you can stop 
wasting your time being a file clerk and concentrate on more productive 
tasks. 

Btrieve's other features include: 

• 4 gigabyte file size 

• 4090 byte record length 

• 255 byte key length 

• duplicate, modifiable, and null keys 

• up to 24 key indexes per file 

• automatic file recovery after power failure 

Btrieve's Local Area Network version lets you migrate your software to 
multiuser environments without changing your code. And offers you 
multiuser update capability beyond simple file locking schemes. Available 
for all programming languages as well as 0. MSDOS.Single user $245. 
Multiuser $595. 

Btrieve. Don't settle for less. 


Call for details, comparisons, or for our^^C Extras Packef^ with over 50 pages of information about C support products. 


THE PlUHilWlMElTS SllOV 

The programmer’s complete source for software, services and answers 
128- PC Rockland Street, Hanover, MA 02339 (617) 826-7531 (800) 421-8006 


Ask about COD and PO's. All formats available. Prices subject to change. Names of products and companies are generally their trademarks. 
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IOMEGA'S alternative 
to hard-disk storage 
offers outstanding 
p^ormance, large 
capacity, and a 
built-in back-up 
capability. 


The 

Bernoulli Box 


GIOVANNI PERRONE 


F ixed disks are no longer the only 
method of high-capacity storage 
fCr the IBM PC family (and com¬ 
patibles). IOMEGA Corporation has devel¬ 
oped an alternative: the Alpha 10 Car¬ 
tridge Drive Subsystem—commonly re¬ 
ferred to as the Bernoulli Box. 

The Bernoulli Box is an external 
drive system that contains two eight- 
inch cartridge drives, complete with 


power supply, housed in an enclosure 
that matches the design of the PC. The 
PC’s system unit fits nicely on top of the 
Bernoulli Box. A version with a single 
canridge drive is also available; it has 
the same footprint. To complete the in¬ 
terface, a host adapter card plugs into 
an expansion slot in the PC. 

Compared to other mass-storage al¬ 
ternatives, Iomega’s Bernoulli Box has a 
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number of strong points working in its 
favor. In addition to providing 20MB of 
on-line storage, it includes the capabili¬ 
ty to archive or back up a PC/XT or PC/ 
AT hard disk or to back up one 10MB 
cartridge to another; it provides higher 
performance and reliability than the XT 
hard disk; and it allows virtually unlim¬ 
ited storage in 10MB segments. 

The Bernoulli Plus host adapter 
card allows the user to boot his ma¬ 
chine from a cartridge just as though 
the cartridge were an XT hard disk. A 
new release of the utility software (ver¬ 
sion 2.3) allows the original host adapt¬ 
er card to be used with the AT. 

The eight-inch removable Bernoulli 
cartridges are unique; they each store 
10MB of data, and they use flexible 
(floppy disk) media to achieve econom¬ 
ical and highly reliable storage, unlike 
the rigid media that are used by remov¬ 
able Winchester, hard-disk cartridge 
drives. Iomega has effectively employed 
Bernoulli technology as a radically dif¬ 
ferent approach to achieving flexible 
media stability and increased storage ca¬ 
pacity in its cartridge drives. 

The Bernoulli Box is named for 
Daniel Bernoulli, the Swiss mathemati¬ 
cian who discovered the principle (now 
known as Bernoulli’s Law) that the 
higher the speed of a flowing fluid (or 
gas), the lower the pressure. This law is 


commonly stated as follows: “Where the 
velocity of a fluid is high the pressure is 
low, and where the velocity of a fluid is 
low the pressure is high.” 

An example of the Bernoulli effect 
can be seen in nature. When a river is 
running through broad, open country, 
the water moves slowly, but when it 
comes to a narrow gorge its velocity in¬ 
creases dramatically. This principle, 
which can be used to explain why air¬ 
planes fly and baseballs curve, has been 
applied by Iomega to achieve flexible 
media stability in its cartridge drives. 

Research to find ways to apply 
Bernoulli technology to mass-storage 
devices was begun in the early 1960s 
by the European electronics company, 
Phillips, with no significant practical re¬ 
sults. In the early 1970s, IBM formed a 
team of researchers in Arizona and 
charged them with developing a prac¬ 
tical application of Bernoulli’s Law for 
mass-storage devices. IBM canceled 
the project, but in 1980 key members 
of the Arizona research team started 
their own company. In September 
1982, that company, Iomega, became 
the first successfully to employ the Ber¬ 
noulli principle in a marketable mass- 
storage device for microcomputers. 

All explanation of Iomega’s applica¬ 
tion of Bernoulli technology to the 
Alpha 10 Cartridge Drive Subsystem will 


help to point out many of the advan¬ 
tages of this unique mass-storage de¬ 
vice. Normally, a floppy disk has a large 
amount of flutter and instability when it 
is spinning in an open space. As shown 
in the illustration below, the Bernoulli 
cartridge drive spins a floppy disk at 
1,500 rpm, close to a stationary sur¬ 
face—the Bernoulli plate. According to 
Bernoulli’s law, the combination of the 
spinning disk and the stationary surface 
generates a negative pressure between 
the disk and the plate; this results in a 
stabilizing effect. 

This primary stabilizing effect 
“flies’’ the disk above the plate at a dis¬ 
tance between four- and seven-thou¬ 
sandths of an inch and reduces flutter 
to less than one-thousandth of an inch. 
The pumping action that occurs when 
the disk spins over the Bernoulli plate 
causes air to be drawn between the sur¬ 
faces and an opening on the plate. 

A read/write head coupler, which is 
mounted on the plate and protrudes 
slightly above it, causes a secondary sta¬ 
bilizing effect by attracting the media 
over a small, localized region. The aero- 
dynamically shaped coupler keeps fly¬ 
ing height and flutter between 50 and 
100 microinches. In addition, the aero¬ 
dynamic contour of the head itself pro¬ 
duces a tertiary stabilizing effect. Finally, 
a veiy^ stable “air-bearing” coupling to 



Spinning the disk above the Bernoulli plate reduces flutter, as does the head coupler attracting the media over a small area. 
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BERNOULLI BOX 


PHOTO 1: Adapter Cards 



With the Bernoulli Plus host adapter, right, the Bernoulli Box disks can be operated 
in either operating-system-controlled mode or add-on driver mode. Although it is 
not possible to boot from the Bernoulli Box disks with the Channel 3 DMA adapter, 
left, this adapter can be used in the PC/AT and most PC compatibles. 


the disk media, created by the head, 
further reduces the disk flying height. 

This three-level stabilization system 
results in an exceptionally stable head- 
to-disk flying height, which allows the 
extremely high recording density (be¬ 
tween 10,000 and 20,000 flux changes 
per inch) that is necessary to record 
10MB on eight-inch floppy-disk media. 

The Bernoulli Box cartridge con¬ 
tains a single, flexible disk enclosed in 
a Lexan plastic housing that is 81^4 
inches wide, 11 inches long, and about 
34 inches high. The cartridge provides a 
protected environment for the disk me¬ 
dia. User contact with the disk is pre¬ 
vented by an internally latched cartridge 
door that opens when the cartridge is 
inserted into the drive. A mechanical 
switch on the front allows the user to 
write-protect the entire cartridge. 

The disk itself is a 3-mil polyester- 
based substrate that is coated with a 
special high-energy oxide formulation 
to achieve reliable high-density record¬ 
ing—18,000 flux changes per inch (fcpi) 
and 300 tracks per inch (tpi). 

A unique Iomega encoding method 
yields a linear density of 24,000 bits per 
inch. A proprietary run-length-limited 
(RLL) encoding scheme allows data to 
be packed tightly on the disk. RLL en¬ 
coding translates the data bits entering 
the drive into a compact bit combina¬ 
tion for actual writing on the disk, 
thereby squeezing more bits on the 
disk than the number of flux changes is 
normally able to record. 

The disk surface is organized for 
effective use with 306 tracks, 64 sectors 
per track, and 512 bytes per sector. In 
addition, 4 spare tracks and 5 spare sec¬ 
tors are available for each track on a 
disk. When Iomega preformats the disk 
at the factory, defective areas are re¬ 
mapped to these spare tracks and sec¬ 
tors. One error-correction-code sector 
(ECC) on each track allows correction 
of a complete sector. 

The Bernoulli Box operates quickly 
and quietly; its loudest component is 
the cooling fan. Each cartridge drive 
door has a square switch mounted in 
the center. The switch activates a sole¬ 
noid to unlock the doors for cartridge 
removal. Two small lights are mounted 
on the switch to indicate drive activity— 
a green light indicates the drives are up 
to speed, and a red light signifies data 
transfers. A small hole just below each 
drive door switch is provided so that 
the door may be released manually (in 
the event of power failure) by inserting 
a paper clip and pushing straight back. 
Specifications for the Bernoulli Box are 
given in table 1. 


The idle drive shutdown feature 
(or automatic spindown) saves on disk 
wear and tear by stopping disk rotation 
if the drive has not been accessed for a 
certain period of time. In a two-drive 
system, the last drive that was accessed 
performs a continuous surface seek, 
and the other drive spins down after 
five minutes of inactivity. The next time 
that disk is accessed, the drive will take 
about three seconds to return to nor¬ 
mal operating speed. 

The host interface is the general- 
purpose, 8-bit parallel, direct memory 
access (DMA) Small Computer System 
Interface (SCSI), based directly on the 
Shugart Associates System Interface 
(SASI). This interface was designed for 
asynchronous communications between 
computers and intelligent peripheral 
I/O devices. SCSI is the name adopted 
by the American National Standard Insti¬ 
tute (ANSI) Committee on Intelligent 
Peripherals for what is currently the 
leading interface in the 5J^4-inch Win¬ 
chester hard-disk marketplace. 

Interleaving is a common tech¬ 
nique used to achieve the highest possi¬ 
ble performance from a host subsystem 
that cannot transfer data at the maxi¬ 
mum transfer rate (1.13MB per second) 
of the drive. The interleave factor indi¬ 
cates the distance in physical disk sec¬ 


tors between logical data sectors. This 
allows additional time for the host com¬ 
puter to transfer data before the next 
sector arrives under the head. 

An interleave factor of 1 (no inter¬ 
leaving) indicates that the logical data 
sectors are physically adjacent on the 
disk; a factor of 2 means that there is 
one physical sector separating each log¬ 
ical sector. For the PC and XT, the Ber¬ 
noulli Box interleave factor is fixed at 4. 
With the AT s faster 80286 processor, an 
interleave factor of 2 may be used for 
optimum performance. The IBM fixed 
disk and adapter, on the other hand, 
use an interleave factor of 6 on the XT 
and 3 on the AT. 

The Bernoulli Box uses a sophisti¬ 
cated error-correction scheme for in¬ 
creased data integrity. The technique is 
capable of correcting bursts errors of 
up to 5,123 b\i;es. Two distinct steps are 
used for error detection and correction. 
For detection, post-write CRC appends a 
2-byte cyclic redundancy code to the 
end of each sector ID field and each 
256 -byte data record. (Sectors are 
stored as two 256-byte data records.) 

The CRC turns on the error-correction 
system (ECC) when discrepancies are 
detected between the polynomial calcu¬ 
lations. The ECC system writes a 512- 
byte ECC sector at the end of each track 
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TABLE 1: Bernoulli Box Specifications 


CAPACIIY 

Cartridge 

10,027,008 

(bytes) 

Track 

32,768 


Sector 

512 


Record 

256 

PERFORMANCE 

DATA TRANSFER RATE 

Drive to controller 

Controller to host 

1.13MB/sec 


Single record burst 
(256 bytes) 

1.13MB/sec 


Continuous records 
(same track) 

896 KB/sec 


SEEK TIME 



(including settling time) 
Minimum 

10 ms 


Average 

35 ms 


Maximum 

75 ms 


Latency (average 
rotational delay) 

20 ms 


Spindle speed 

Track-to-track access time 

1500 RI^M ±0.5% 


(for consecutive records over 
track boundary) 

10.3 ms 


Start/stop time (average) 

3-6 sec 

RELIABILITY 

ERROR RATES 

Data 



Recoverable 

Nonrecovefable 

1010 bits 


(ECC at host interface) 

1012 bits 


Seek 

100 seeks 


Mean time between failures 
(MTBF) 

8,000 hours 


Mean time to repair (MTTR) 

0.5 hours 


Service life 

5 years 

ENVIRONMENT 

(operating) 

Temperature 

10° to 46° C 
(50° to 115° F) 

Relative humidity 

10 to 80% 

POWER CONSUMPTION* 

One drive and controller 

55 watts 

(maximum continuous) 

Each additional drive 

10 watts 

*The Bernoulli Box contains its oum power supply. 



The 35-ms access time of the Bernoulli Box, combined with a sophisticated 
error-correction and detection scheme, yields high performance and reliability. 


that is generated by a sector parallel ex¬ 
clusive OR operation. Any sector on that 
track can be reconstructed when neces¬ 
sary by performing a parallel exclusive 
OR of all the other sectors on the track. 
The process is automatic and transpar¬ 
ent to the host system. 

OPERATIONAL ADVANTAGES 

The Bernoulli Box provides several 
desirable advantages over conventional 
rigid-media technology. The highly 
compliant coupling between the disk 
and the media offers effective resistance 
to contamination and protection against 
hazards such as shock and vibration. 


Contamination in a hard-disk system of¬ 
ten causes a collision between the head 
and a microscopic particle (dust or cig¬ 
arette smoke, for example), which 
causes the head to rebound and crash 
into the disk surface. When this hap¬ 
pens, both the head and the media sur¬ 
face are damaged, resulting in lost data 
and an expensive repair. 

When an airborne particle enters 
the coupling area in the Bernoulli Box, 
an influx of air separates the media 
from the head temporarily and the par¬ 
ticle is flushed around the head and out 
of the system. This purging action pro¬ 
tects the head, the media, and the data. 


DeSm 

C 

8086/8088 
Development $' 
Package 

let 

109 

FULL DEVELOPMENT PACKAGE 

■ Full K&R C Compiler 

• Assembler, Linker & Librarian 

■ Full-Screen Editor 

• Execution Profiler 

■ Complete STOlO Library (>120 Func) 

Automatic DOS 1.X/2.X SUPPORT 

BOTH 8087 AND S/W FLOATING POINT 
OVERLAYS 

OUTSTANDING PERFORMANCE 

■ First and Second in AUG ’83 BYTE 
benchmarks 

SYMBOLIC DEBUGGER 

$50 

■ Examine & change variables by 
name using C expressions 

- Flip between debug and display, 
screen 

• Display C source during execution 

■ Set multiple breakpoints by function 
or line number 

DOS LINK SUPPORT 

CO 

• Uses DOS .OBJ Format 
■ LINKS with DOS ASM 

• Uses Lattice® naming conventions 


Check: □ Dev. Pkg (109) 

□ Debugger(50) 

□ DOS Link SupL (35) 


SHIP TO: 


_ ZIP_ I 

i 

WARE I 

CORPORATION | 

P.O. BOX C 

Sunnyvale, CA 94087 I 

(408) 720-9696 I 

All orders shipped UPS surface on IBM format disks. | 
Shipping included in price. California residents add i 
sales tax. Canada shipping add $5. elsewhere add I 
$15. Checks must be on US Bank and in US Dollars. I 
Call 9 a.m. - 1 p.m. to CHARGE by VISA/MC/AMEX. i 
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gOt0^- 

...waiting 
for C programs to 
compile and link? 



Use C-terp 

the complete C interpreter 

This is the product youVe been 
waiting (and waiting) for! 



BERNOULLI BOX 
PHOTO 2: Bernoulli Cartridge 


The eight-inch flexible cartridge disk has a storage capacity of 10MB of data. 
Located in the upper right corner is a write-protect switch (shown in the inset). 


Increase your productivity and avoid 
agonizing waits. Get instant feedback of 
your C programs for debugging and rapid 
prototyping. Then use your compiler for 
what it does best...compiling efficient code 
...slowly. 

C-terp Features 

• Full K&R C (no compromises) 

• Complete built-in screen editor- 

no half-way house, this editor has every¬ 
thing you need such as multi-files, inter-file 
move and copy, global searching, auto¬ 
indent, tab control, and much more. 

• Fast" Linking and semi-compilation are 
breath-takingly fast. (From ^it to run 
completion in a fraction of a second for 
small programs.) 

• Convenient" Compiling and running are 
only a key-stroke or two away. Errors 
direct you back to the editor with the 
cursor set to the trouble spot. 

• Object Module Support - Access functions 
ana externals In omect modules produced 
by C86 or Lattice C or assembly language. 
Utilize your existing libraries unchanged! 

• Complete Multiple Module Support- 
Instant global searches, auto-compile 
everything that's changed, etc. 

• Many more features including batch mode, 
8087 support and symbolic debugging. 

• Runs on IBM PC, DOS 2.x, 192K and up. 

• Price: $300.00 (Demo $45.00) MC, VISA 

Price of demo includes documentation and shipping 
within US PA residents add 6% sales tax. 

Specify CBS or Lattice version. 

®Dli!illFllll SilfTOffliail 

3207 Ffogarth Lane • Collegeville, PA 19426 

(215) 584-4261 

•Trademarks: C86 (Computer Innovations),Lattice 
(Lattice Inc), IBM (IBM Corp.j,C-terp (Cimpel Software) 


Another common cause for head 
crash is the effect of shock and vibra¬ 
tion. In a hard-disk system, the head-to- 
disk spacing is closely controlled by a 
precision gimbal vSystem that attaches 
the head to the arm. The system is vul¬ 
nerable to even moderate shock and 
vibration because of the close spacing 
of the head to the disk platter. Again, in 
the Bernoulli Box the compliant air 
coupling between the head and the 
media allows momentan' uncoupling in 
response to shock or vibration. 

Several different versions of the 
Bernoulli Box subsystem exist for the 
PC family. Two different host adapter 
cards and three utility software releases 
are available. The box itself, containing 
the Alpha 10 Cartridge Drive Subsystem, 
remains unchanged in all versions. The 
two different host adapter cards are the 
original DMA Channel 3 (model PCO) 
host adapter card and a newer Ber¬ 
noulli Plus (Model PCIB) host adapter 
card. Both are shown in photo 1. 

The primary difference between 
the two adapter cards is that the Ber¬ 
noulli Plus card, released in November 
1984, lets the Bernoulli Box operate as 
an XT hard disk on a floppy-disk-based 
PC or an XT. However, the Bernoulli 
Plus card will not work in PC compati¬ 
bles. The Channel 3 card will work 
properly in most PC compatibles, but it 
does not support XT-like operation— 
that is, the system cannot be booted 


from the cartridge. Instead, the user 
must boot from the PC’s floppy disk or 
the XT’s hard disk and then switch to 
the desired Bernoulli Box drive. The 
Channel 3 adapter card does not sup¬ 
port operating systems other than PC- 
DOS (or MS-DOS on PC clones). 

The Bernoulli Plus adapter card 
enhances the performance of the Ber¬ 
noulli Box on the PC by providing two 
modes of operation: mode 1, Operating 
System Controlled Mode; and mode 2, 
Add-On Driver Controlled Mode. 

When mode 1 is in use, the Iomega 
10MB cartridge drives in the Bernoulli 
Box are under operating-system control 
and respond just as a Winchester (hard) 
disk does. The system can be booted 
from a cartridge that contains PC-DOS. 
The normal fixed-disk commands for 
the specific operating system (PC-DOS/ 
MS-DOS—FDISK; CP/M, CCP/M, or Con¬ 
current PC-DOS—HDMAINT, and so 
on) will work with the Bernoulli Box 
cartridges as though those cartridges 
were a fixed disk. 

The ability to use fixed-disk com¬ 
mands provides the user with the capa¬ 
bility to store a complete and bootable 
operating system environment for the 
PC on a 10MB removable cartridge. The 
PC operating environment can be 
changed as easily as changing a single 
floppy disk. 

Note that although partitioning of a 
cartridge disk is allowed, Iomega dis- 
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PC Tech Journal Program Listings on Diskette. 


T hat’s right! You don’t have to 
type in detailed program listings 
from this June issue. Y)u can order 
them on a LISTING DISKETTE™ 
from PC Tech Journal. And on the 
same diskette you’ll also receive the 
program listings for last month’s issue. 

Certain listings require use of 
other material (e.g., Pascal compiler). 
Please consult the relevant article in 
the magazine. 

For your added convenience, we 
also offer two other LISTING 
DISKETTES from previous issues. 
They’re all listed in the coupon. To 
order, simply fill it out. Charge-card 
customers can also use our toll-free 
telephone numbers. (Sorry, no C.O.D. 
or “bill me” orders.) 


CALL TOLL-FREE 1-800-526-0790 

New Jersey residents: (201-540-0445) 

OR MAIL COUPON BELOW 


OURNAL 


™=*^TT T? PC TECH JOURNAL 

Listing Diskette Service 
39 East Hanover Avenue 
Morris Plains, NJ 07950 
Please send me the following Listing Diskettes: 

□ No. 9—May & June ’85 issues.$19.95 

□ No. 8—Mar. & Apr. ’85 issues.$19.95 

□ No. 7—Jan. & Feb. ’85 issues.$19.95 

Total $_ 

□ Check Enclosed 
□ MasterCard 
No_ 


Signature- 

Name_ 

Company. 

Address_ 

City. 


□ Please charge my credit card: 
□ Visa □ American Express 

-Expiration Date_ 


.State. 


Zip. 


Please allow approximately four to six weeks for delivery. 
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courages the practice. Partitioning was 
originally designed for use with hxed- 
disk drives and can cause problems 
when used with a removable disk. It is 
possible to remove a cartridge disk and 
insert another that is partitioned differ¬ 
ently from the one that was in the drive 
when the system was booted. When this 
happens, the system attempts to access 
the data on the new cartridge by using 
the partitioning information from the 
old one; this could result in lost data on 
the new cartridge. 

Mode 2, Add-On Driver Controlled 
Mode, exists to optimize the perfor¬ 
mance of the IOMEGA Bernoulli Box 
drives. It frees the user from the ineffi¬ 
ciencies and speed limitations of a spe- 
cihc operating system’s hxed-disk driv¬ 
ers. This mode requires additional soft¬ 
ware—the add-on driver—which is 
loaded when the operating system is 
booted. IOMEGA supplies an add-on 
driver for PC-DOS on the utilities disk 
that comes with the Bernoulli Plus host 
adapter card. The technical information 
required to write add-on drivers for 
other operating systems is available 
from IOMEGA on request. Unlike mode 
1, mode 2 cannot be used to boot from 
a Bernoulli Box cartridge. 

Perhaps another advantage of the 
Bernoulli Plus host adapter card is the 


excellent documentation provided, 
compared to the minimally acceptable 
material supplied for the Channel 3 
host adapter card. The two-part manual 
provided with the Bernoulli Plus ad¬ 
apter card is a welcome improvement. 

Three utiliw software releases cor¬ 
respond to the two different versions of 
the host adapter card. First, utility soft¬ 
ware is shipped with the Channel 3 
host adapter card; the versions are 
numbered up to 2.2. These utilities sup¬ 
port PC-DOS versions 1.1 and 2.x, but 
not 3.0. This software will not work 
with the Bernoulli Plus card. 

Second, the Bernoulli Plus host 
adapter card is also shipped with utility 
software. This software can be distin¬ 
guished from that shipped with the 
Channel 3 adapter card because it has 
hie names such as IFORMAT and ICOPY 
instead of the older hie names, 
A10FMT20 and AlOFDUP. This software 
will not work with the Channel 3 card. 

Finally, the newest release of the 
original utility software, version 2.3, al¬ 
lows the Channel 3 host adapter card to 
be used in the AT or with DOS 3.0 on a 
PC or XT. This software will not work 
with the Bernoulli Plus host adapter 
card. Neither will the Bernoulli Plus 
host adapter card work in the AT. Iome¬ 
ga expects to release a Bernoulli Plus¬ 


like host adapter card for the AT in the 
hrst half of 1985. 

Version 2.3 software in the AT al¬ 
lows the user to change the interleave 
factor to 2 for higher Bernoulli Box 
performance on the AT. The only docu¬ 
mentation initially supplied with version 
2.3 utility software is an 11-page 
README hie on the disk. New docu¬ 
mentation is being prepared. 

EASY TO INSTALL AND USE 

In spite of the various versions and its 
sophisticated technolog^^ the Bernoulli 
Box is easy to set up and operate. The 
user simply inserts the host adapter 
card in an expansion slot in the PC, 
plugs in the interface cable to the Ber¬ 
noulli Box, then plugs in the power ca¬ 
bles. The switches on the host adapter 
card are preset at the factory. 

Switch-setting information to 
change the I/O port address or DMA 
channel is provided in sufficient detail 
to accommodate nonstandard installa¬ 
tions or conflicts with other devices at¬ 
tached to the system. The Channel 3 
host adapter card uses switches 2 
through 5 on an eight-position DIP 
switch to control the I/O port address 
of the card. These switches are preset 
to 330H, but the selectable range is 
from 330H to 370H, in steps of eight. 


multi-file 

EDITOR 

WINDOWS 

^ V ) ■' Cf> ^ 

+5 shipping (3'8 days) 

\ ^ AmeriSqft + 8 shipping (2 days) 

^ 10 shipping Canada 

FREE evaluation 


BEFORE YOU BUY 
CHECK WITH 

PC BUYERS GUIDE 

Comparison shop with PC 
BUYERS GUIDE first, to find out 
what’s available and affordable- 
in software, hardware and acces¬ 
sories—for your IBM PC, PCXT, 

PC AT, PCjr and compatibles. Over 
10,000 product listings, updated 
and published quarterly to provide 
you with the most extensive data¬ 
base available. 

To order the latest edition, 
simply fill In the coupon below and 
mall today. 

MAIL PC BUYERS GUIDE 

CN 1914, Morristown. NJ 07960 

Please send me copies of the latest 

edition of PC BUYERS GUIDE. Enclosed is 
my check or money order for $9.45 ($7.95 
plus $1.50 postage and handling) for each 
copy. (Price outside U.S. $11.00) 

Mr./Mrs./Ms. 

(please print) 

Address 

• Standard Features T I'M! V A/i 

— Evaluate* actual product Not protected ® ^ ^ 

— Edit Browse 20 files ''Zoom windows Emulation 

— Word processing features _ Counts on most commands 

— All Dos commands w Path support — Char, word, line, file positioning 

— Find &. Replace wildcards and ranges — Mark context, vank and put buffers 

— Build new commands with key macros _ Insert, replace, substitute, undo 

— Complete customization of editor _ Shift, delete, change operators 

— Hex editing — All Edit Tool commands available 

— 300 page manual and online help 

amerisoft edit tool™ 

Call Toll Free I -800- 3 58-9092 x62 7 CA: 1 -800-862-4982 x62 7 

345 South McDotvell (^410 • Petaluma, CA 94952 • 707-778-8594 

City 

State/Zip | 
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Put the Power 
ofthelBM PC 
Bus into Your 


OEM System 



NEW Single Board 


The power of the IBM PC is 
now available to OEM system 
designers with the new I-Bus 
Single Board Computer 
and Enclosure 
systems. Now you 
can make use of 
that vast array of 
PC-compatible 
expansion cards— 
for communications, 
graphics, data acqui 
sition, peripheral 
control, and every 
other imaginable task. 

I-Bus Systems has 
packaged Intel’s powerful 
new 80188 CPU into a Single 
Board Computer. It has 
64K of RAM and up to 160K 
of ROM on board, plus a serial 
console port to talk to a terminal 
or a PC. Just plug the SBC into an 
I-Bus 6-slot chassis or 9-slot card 
cage and you have the heart 
of a computer system, 
ready to run. 


Then 

just add any of 
the hundreds of PC bus 
cards already on the market, to 
customize your system. 

Best of all, the IBM PC works 
perfectly as a software develop¬ 
ment system. You can assemble 
and test applications 
programs on the PC, 


Bus System 


then download them to the I-Bus 
system for dedicated execution. 

You’ll have the best of both 
the PC world and the 
OEM bus- structured 
world with this new 
single board computer 
from I-Bus. 

For all the details, 
give us a call today 
at (800) 382-4229. 

In California, call 
(619) 569-0646. 

Modular PC bus packaging matches your 
system needs, from basic cage to complete 
enclosure system. Internal 40 W power supply 
with 6-slot enclosure, external supply for the 
9-slot. 




IBM PC is a trademark of IBM Corporation 


SYSTEMS 

9235 Chesapeake Drive 
San Diego, CA 92123 
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HARD DISK 
STORAGE 
AND BACKUP 

Creative Advantage 

5 MB REMOVABLE 

HARD DISK *895 

Special 

This r(.' ;Aablc caiinilgf drive is ideal for 
additional storage and backup! Includes drive, 
cartridge, lontroller. cables, manual and one 
year warranty, (.\dditiona! cartridges S8S) 



EDGE 


ADVANTAGE 


Creative Edge 
10 MB HARD DISK 

• includes 10 .MB drive, controller, cables. & 
installation instructions 

• one year warranty 


HARD DISK 

INT. 

"EXT. 

5Mb Removable 

895 

1045 

10Mb Half-hgt 

695 

845 

20Mb Half-hgt 

995 

1145 

20Mb Full-hgt * * 

1195 

1345 

30Mb Full-hgt * * 

1495 

1645 


/'.\ tirn(i/ly nmiiiiicd with fun und ftower stipf)/]' 
hu hides ext. funver snfifily 


SIGMA DESIGNS 


^695 


EXPANSION CHASSIS 

• includes cha.ssis. power supply. 0-slot 
backplane. 2 interface boards ^ cable 

COLOR 400 ^595 

• 16 Color. 640x400 non-interlaced display 

• Runs Lotus 12.T Supercalc. etc. at twice 
their normal resolution 

• Separate character sets for emulation and 
high re.solution modes 

COLOR 400 W/MOUSE . $ 695 
COLOR 400 W/SR-12 ... $1150 
COLOR 400 W/TAX 440 $1150 
45MB TAPE BACK-UP.... $995 

Creative Microsales 

(415) 945-1201 
(800) 321-3324 

3339 Vincent Road 
Pleasant Hill. California 94523 
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BERNOULU BOX 


PC and PC/XT Benchmarks 

TEST 

TYPE OF DISK 






PCXT 

PC 

PC 

PC 


FLOPPY 

FIXED 

QUANTUM 

BERNOULLI 

RAM DISK 

All times in seconds 

360KB 

10MB 

30MB 

10MB 

360KB 

SEQUENTIAL READ 






1 sector 

0,212 

0.022 

0.022 

0.041 

0.003 

8 sectors 

0,437 

0.071 

0.041 

0.060 

0.016 

16 .sectors 

0,706 

0.126 

0.066 

0.082 

0.033 

24 sectors 

0,934 

0.187 

0.091 

0.103 

0.049 

RANDOM READ 






1 sector 






0.10* 

0,111 

0.070 

0.034 

0.061 

0.004 

. 0.33 

0,210 

0.120 

0.052 

0.062 

0.003 

0.50 

0,236 

0.160 

0.054 

0.062 

0.004 

0.90 

0,310 

0.240 

0.069 

0.081 

0.004 

8 sectors 






0.10* 

0,360 

0.120 

0.052 

0.070 

0.019 

0.33 

0,473 

0.160 

0.071 

0.075 

0.016 

0.50 

0,481 

0.210 

0.071 

0.088 

0.016 

0.90 

0,563 

0.300 

0.093 

0.110 

0.019 

*Seek distance—the distance the beads Waieled as a fraction of the width of the disk platter. 


Results of the fixed-disk benchmarks show that the Bernoulli Box outperforms the 
PC/XT fixed disk and performs nearly as well as the Quantum 30MB disk. 


TABLE 3: PC/AT Benchmarks 


TEST 

TYPE OF DISK 







AT 

AT 

AT 


ROPPY 

FLOPPY 

EDGED 

BERNOULLI 

RAM DISK 

All times in seconds 

360KB 

1.2MB 

20MB 

10MB 

1.4MB 

SEQUENTIAL READ 






1 sector 

0.030 

0,033 

0.003 

0.041 

0.000 

8 sectors 

0.187 

0,225 

0.027 

0.044 

0.005 

16 sectors 

0.365 

0,451 

0.052 

0.044 

0.005 

24 sectors 

RANDOM READ 

0.544 

0,676 

0.077 

0.066 

0.008 

1 sector 

0.10* 

0.111 

0,161 

0.044 

0.062 

0.001 

0.33 

0.212 

0,262 

0.044 

0.041 

0.001 

0.50 

0.232 

0,287 

0.054 

0.060 

0.003 

0.90 

8 sectors 

0.312 

0,431 

0.069 

0.081 

0.001 

0.10* 

0.291 

0,365 

0.063 

0.055 

0.003 

0.33 

0.390 

0,396 

0.071 

0.066 

0.003 

0.50 

0.412 

0,473 

0.074 

0.077 

0.003 

0.90 

0.489 

0,643 

0.091 

0.099 

0.005 


*Seek distance—the distance the beads traveled as a fraction of the width of the disk platter. 


In the AT, the Bernoulli Box approximates the speed of the CMI 20MB disk. Of 
course, there is no comparison to conventional floppy disk performance. 


For the Bernoulli Plus host adapter 
card, .switches 1 and 2 are used to 
select one of four I/O port addre.ss 
groups, with ranges of 340H through 
343H, 350H through 353H, 360H 
through 363H, and 370H through 373H. 
Switch 3 is used to select either DMA 
channel 1 or 3. Switch 4 disables DMA 
communications and selects ported I/O 
to prevent conflicts with any other hard¬ 
ware using DMA. Switches 5 and 6 will 
be used in the future to select one of 


four po.ssible Alpha 10 subsystem con¬ 
figurations. Switches 7 and 8 indicate 
the number of disk drives to be oper¬ 
ated in mode 1. The facton^ settings 
.select I/O port address 370H to 373H, 
DMA channel 3, and two drives to be 
operated in mode 1. 

IOMEGA provides software installa¬ 
tion procedures for DOS 1.1 and 2.0 
(or later versions). The user’s manual 
includes step-by-step instructions, going 
from packing carton to operational sys- 
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tern in clear and concise stages. Each 
cartridge comes complete with handling 
instructions and labels. Iomega offers a 
Technical Description Manual, which is 
available upon request. 

• The software supplied by Iomega 
includes interface drivers for DOS 1.1 
and 2.0 and utility programs to format 
and duplicate the disk cartridges. All 
disk-related commands of DOS are sup¬ 
ported except DISKCOMP, DISKCOPY, 
and FORMAT. The utility software for 
version 2.3 also supports DOS 3.0. The 
IOMEGA formatting utility is used to 
format a cartridge; formatting time is 
less than two minutes. To back up or 
duplicate a cartridge, the Iomega dupli¬ 
cation utility is used. Duplicating a car¬ 
tridge takes less than four minutes. 

DOS’s installable device driver fea¬ 
ture (for DOS 2.0 and later) is used to 
simplify software installation. The fol¬ 
lowing commands are simply added to 
the CONFIG.SYS file: 

For the Channel 3 host adapter: 

DEVICE = A10 - 20.COM 

For the Bernoulli Plus host adapter: 

DEVICE = IDRIVE.SYS 
BUFFERS = 4 

The statement BUFFERS=4 increases 
the number of buffers that DOS uses 
(from the default of two for the PC and 
XT) for better performance. 

In the PC used for this review, A: is 
a floppy drive, B: is vacant and used for 
a RAM disk, and C: is a 30MB Quantum 
hard disk. The hard-disk controller 
(Maynard WS-1) conflicts with the Ber¬ 
noulli Box adapter on DMA channel 3, 
so the Bernoulli Box adapter DMA 
channel has to be reset. The Bernoulli 
Box drives are D: and E:. 

In my AT, A: and B: are floppy 
drives, C: is the AT 20MB hard disk, and 
D: is a 1.4MB RAM disk (using DOS 
3.0’s VDISK and the extended memory 
addrevSS space); the Bernoulli Box car¬ 
tridge drives are assigned to E: and F:. 
Incidentally, the Channel 3 host adapter 
card works hne in the extended (16-bit) 
slots on the AT. 

In my Compaq I have two floppies 
(A: and B:) and I use C: and D: for RAM 
disks; the Bernoulli Box drives are E: 
and F:, using the Channel 3 adapter. 

This set-up works well for a Compaq 
that must do duty both on the road and 
in the office, because only the host 
adapter cable must be disconnected be¬ 
fore the Compaq can be hauled away. 
Unfortunately, Iomega does not support 
the Bernoulli Plus host adapter card in 
the Compaq. Owners of other PC com¬ 
patibles should check with Iomega to 


assure that the Bernoulli Box will work 
properly with their systems. 

UNLIMITED APPUCATIONS 

Once the user adjusts to the high speed 
and large increase in storage space the 
Bernoulli Box offers, its wide range of 
applications will become apparent. Ini¬ 
tial uses may be loading programs and 
data on a cartridge, collectively updat¬ 
ing from one cartridge to another, or 
from an XT hard disk to a cartridge. 

Eventually, the user may get down 
to business and load a complete data¬ 


base on one cartridge, leaving the data¬ 
base management system on either the 
hard or floppy disk. This will provide 
not only a large amount of dedicated 
database storage and a rapid back-up 
capability but also the ultimate in secu¬ 
rity and privacy—the cartridge can sim¬ 
ply be removed and locked up. 

It is also possible to create a dedi¬ 
cated 10MB operating environment and 
file system for each user in a multiuser 
system. Copy-protected software will, of 
course, have to remain on the original 
diskettes for start-up. 


Epsilon 

The Emacs-Like Text Editor For Programmers Who Can’t Wait!! 
State of the Art Text Editor 

Epsilon is an exciting new text editor designed to make programmers more 
productive. Epsilon is faster than Brief, Mince, Gosling or Emacs, and faster than 
the editor you're using now! 

Concurrent Processes! 

Epsilon lets you compile while you edit! You can run compilers, assemblers, 
linkers, and almost any other program that isn't screen oriented, all under 
Epsilon's control, while you edit your files! 

With Epsilon you don't wait for programs like compilers to finish. With Epsilon's 
concurrent process command you continue to examine and edit files while the 
compiler runs. Any errors In the compilation are displayed immediately, and 
Epsilon gives you the opportunity to correct them while the compiler continues 
to run. With Epsilon, you're finished correcting errors when other editors first let 
you start. 

Powerful Commands 

Epsilon has over 125 commands instantly available. Epsilon can manipulate 
words, sentences, and paragraphs easily. Epsilon will automatically save text you 
have deleted in a “ring" of kill-buffers, so that you can retrieve it later. It will 
help you avoid syntax errors by displaying matching parentheses. And best of all. 
Epsilon's macros let you define your own commands, which can be loaded 
automatically each time you start. 

Speed with No Limits. 

Epsilon reads and writes files 25% to 600% faster than competing editors. From its 
convenient keyboard macros to its facility that completes the names of 
commands, files and buffers, to Its optimized incremental search. Epsilon has 
been designed for programming ease and speed. The number or the size of 
buffers you can have is unlimited and each buffer can hold a different file, or 
different versions of the same file. You can create as many windows as will fit on 
the screen, and display different buffers in each. Out of memory? Epsilon will 
automatically create and utilize a swap file. 


Speed Comparison (In Seconds) with Other Editors 



Epsilon 

Brief 

Mince 

Emacs 

start-up 

2.60 

4.11 

1.43 

24.93 

Read 21Kfile 

1.06 

1.33 

8.95 

7.52 

Write 21K file 

2.11 

14.30 

6.05 

7.95 

Next Screen 

.19 

.24 

1.33 

1.80 

String Search 

3.85 

7.04 

4.49 

8.41 

l-Search 

3.85 

- 

- 

8.73 

First Help 

8.30 

12.33 

- 

- 

Other Helps 

.20 

11.64 

- 

- 


Epsilon runs on IBM PC’s, XT’s, AT’s & compatibles with PC-DOS 2.0 or above with 192K of memory. 

Epsilon’s price is only $195.00. 

AMERICAN EXPRESS. MASTER CARD AND VISA CREDIT CARDS ACCEPTED. 

Lugaru Software, Ltd. 

5227 Fifth Avenue, Suite 12 / P. O. Box 110037 / Pittsburgh, Pa. 15232 / (412) 621-5911 
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BERNOUm BOX 


Integrated software packages are 
perhaps the most exciting possibilit\^ 
especially those packages that reside on 
multiple floppy disks. Imagine being 
able to load all ten programs from a 
series of disks on the same removable 
cartridge, and still have plenw of room 
left over for data files. 

An interesting variation to dedi¬ 
cated back-up (that is, one Bernoulli 
Box for each PC) is the shared back-up 
approach being used in multi-PC set¬ 
tings. Each machine is configured with 
a host adapter card, and the Bernoulli 
Box is rolled around from PC to PC and 
plugged in to accomplish periodic back¬ 
ups. The user can then secure his car- 
tridge(s) to protect his hies. 

To measure the relative perfor¬ 
mance of the Bernoulli Box compared 
to other types of disk drives, the PC 
Tech Journal hxed-disk benchmark pro¬ 
gram was run (see “Fixed-disk Bench¬ 
marks,” William Hunt, November 1984, 
p. 64). The results of the tests run on 
the IBM PC are given in table 2, and the 
results for the PC/AT are shown in table 
3. The conhgurations of the systems are 
those described above. 

The Bernoulli Box provides a level 
of performance that exceeds the XT 
hard disk (and many add-ons). The 
average time to hnd a given data seg¬ 


ment on the XT is often twice that of 
the Bernoulli Box. Remember, the data- 
transfer rate for the Bernoulli Box is al¬ 
most two times that for the XT. With an 
interleave factor of 4 on the PC, the 
Bernoulli Box benchmarks come close 
to the test times shown for the high- 
performance Quantum 30MB hard disk. 
Changing the interleave factor to 2 for 
the AT results in Bernoulli Box bench¬ 
mark test times that are remarkably 
close to (and sometimes better than) 
those of the standard high-performance 
AT 20MB hard disk. 

The suggested retail price for a 
dual-drive Bernoulli Box is $3,695; the 
single-drive version is $2,695. These 
prices includes one cartridge for the 
single-drive and two for the dual-drive 
unit. As a comparison, upgrading a 
floppy-disk-based PC with a 20MB hard 
disk, including supplemental power 
supply, typically costs about $2,600. A 
tape back-up system (that would equal 
the Bernoulli Box’s inherent back-up 
capability) adds at least another $1,000; 
therefore, the prices for the two sys¬ 
tems are in the same range. 

If the PC expansion chassis with 
one 10MB hard disk (currently priced at 
$2,290) is used, as well as an extra 
10MB hard disk (currently $1,395), the 
cost for 20MB adds up to $3,685. Add¬ 


ing another $1,000 for the tape back-up 
system results in a total cost of $4,675. 
The major benefit of the PC expansion 
chassis is its extra slots. The benefits of 
the Bernoulli Box are better perform¬ 
ance and reliability, virtually unlimited 
storage capacity, and built-in, high¬ 
speed, back-up capability. 

The built-in back-up capability also 
makes the Bernoulli Box worthy of 
serious consideration for XT upgrades. 
The PC expansion chassis with one 
10MB hard disk will give the XT a total 
of 20MB for $2,290. When the tape 
back-up system is added to that, the 
price comes to $3,290. 

A single-drive Bernoulli Box is also 
an attractive alternative to a tape back¬ 
up system for an XT owner. The entire 
10MB hard disk can be backed up in 
less than four minutes—much faster 
than a tape system. In addition, the 
benchmark results in table 2 show that 
the Bernoulli Box clearly outperforms 
the hard disk in the XT (or in the ex¬ 
pansion chassis); thus, it probably 
makes sense to use the Bernoulli Box 
for both applications and back-ups. 

The utility software that comes with 
version 2.3 offers alternatives for the 
AT. Instead of buying the enhanced AT 
with its 20MB fixed disk for $5,795, pur¬ 
chasers can get the basic AT for $3,995 


Can yonr editor work with 
164)0(M)00 bytes of mmory? 

SPF/PC" 1J from G can! 

The best full screen editor for the IBM PC is now even better than ever. 

It looks and works like IBM’s large system SPF editor, but SPF/PC 
executes faster and handles larger files than its mainframe cousin. 


AT EXTENDED MEMORY 

SPF/PC can use up to 15,850 KB of memory. 

TOP VIEW COMPATIBLE 

SPF/PC supports windowing and 
background execution. 

COMMUNICATIONS FEATURE 

Easy to use communications software. 


$195 


UPGRADES only $50 
($10 if communications upgrade) 
Add $5 for shipping 
Canada $10 Foreign $15 


VISA 


Check or purchase order 
_ accepted. _ 


FAMILY TIES 

• SPF/PC is used by IBM to demonstrate 
the IBM 3270/PC to its corporate clients 

• SPF/PC provides the same outstanding 
performance on any PC, from JR to AT 

• SPF/PC works with DOS 1.00-3.00 and 
any IBM PC or true compatible with 192K 


IBM is a registered trademark of International Business Machines, Inc. SPF/PC is a registered trademark of Command Technology Corporation. 


TO ORDER 
SPF/PC... 


Contact: Command Technology Corporation 
1900 Mountain Boulevard 
Oakland, CA 94611 


(415) 339-3530 
Telex: 509330 


154 


CIRCLE NO. 227 ON READER SERVICE CARD 


PC TECH JOURNAL 





















Ifoumaybe 
the l^st programmer 

intneworid* 


SalespersoB.' liTTiM 
Ws Sate: 'imm 


Ship To; i 


nhanco Office System 

23 80th Street 
liaaie Dill. HV 


kot Mn {Ship kte | Ship Via | FOB Point | lopns | (Mo? IMop 




mmji\ 


liaititp I ItoM Nbr I Bosopiption 




St ■■tenr 


kit Ppico 


imMW 


mm 


ll=3[ 


iw im ^—naj 


1 B-081E— m \ 


For $125 you can 
let the world know it 


You’re a good programmer. Maybe even the best. 

But do your users know it? 

After all, they weren’t around while you were 
working on your latest program. They can’t know 
all the creative energy, all the problem-solving 
persistence that went into it. 

All they know is what they see on the screen. Is it 
handsome? Is it elegant? Does it make the program 
easier to use? 

Or is the screen dull, unimaginative and not as 
clear as it might be? 

Now you can remove the last obstacle between 
you and programming perfection. You and Screen 
Sculptor can create a beautiful, logical screen in 
minutes. Then Screen Sculptor automatically 
writes the program—in IBM Basic, IBM Pascal, 
or Turbo Pascal—to display the screen and allow 

SDFTUJfiRE 
BDTTLinC 

cnmpflnv 


the user to enter data. 

Design a screen you like and rearrange it when¬ 
ever you like. Select colors from a mouth¬ 
watering menu. Choose special characters, draw 
lines and boxes, paint in areas, repeat a character in 
any direction! 

Specify input fields, variable names, data types, 
acceptable data ranges and more. If you like, design 
one screen to input data, another to output it. 

Then Screen Sculptor generates actual program 
source code based on your screen design. 

You’ll need an IBM PC, XT, PCjr, PC AT or 
100% compatible, 128K, DOS, one 320Kdisk drive 
and any 80-column display. We supply the rest. 

Screen Sculptor. For $125 you can make your 
users very, very happy. 

While makingyourself look very, very good. 


Try it FREE for 30 days! 

Here’s a no-risk offer. Order now and 
you’ll also get a full demo disk. Use the 
demo and the manual for 30 days. If you 
don’t love it, return the package for a full 
refund! 



Credit card orders only call 24 hours a day, 1-800-824-7888, operator 268. 

For all other orders and inquiries call or write: The Software Bottling Company of New York, 6600 L.l. Expwy, Maspeth, NY 11378, 
(718) 458-3700. If we’re shipping to aNYS address, please add 8^4% sales tax. 
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DATABASES 


EDITORS 


UNIX PRODUCTS 


I 


ATTENTION 

DEVELOPERS 


PROGRAMMERS 

ALERT! 


fl 


DEVELOPMENT TOOLS 
AND MORE! 


VOLUME DISCOUNTS III 


n 


LANGUAGES 


APL *PLUS-complete! 
Basic C-C- Basic+++ 
BETTER BASIC - fast 
CBasic-DOS/CPM 
FORTRAN 77 -8086 
MS Fortran-New Ver 
MS Pascal - New Ver 
MS Macro - the BEST! 
MS Cobol - New ver 
Mbp Cobol - sort/chain 
REALIA COBOL - 


USEESI 

BASTOC-C trans 
CONCURRENT PC/DOS 
C Power Pack-save $ 

C to Dbase - NEW 
C-English-DBMS 
C-terp-waiting ???? 
C-VUE-Lattice 
dBC - Lattice too! 
double DOS-multitask 
Dr. Halo-super graph 
Float 87 - 8087 sup 
H/S FORTH - full 
MODULA-2-a dream! 
Panel - Screens 
PMAKER - UNIX MAKE 
POLYTRON - utilities 
PTEL-Binary Trans 
RUN/C - interpreter 


GRAPHICS 


_ _ HALO-alMong/cords 

I I Metawindows - multi 
PROGRAPH-sci/eng 


U.S. 

CAN 

UNIX 

U.S. 

CAN 

595 

call 

Ceegen GKS - graphics 

call 

call 

175 

245 

COHERENT -multiuser 

call 

call 

call 

call 

Communique - PC/Unix 

call 

call 

420 

585 

GKS/C - super graphics in C 

call 

250 

340 

LMK - Lattice 

175 

245 

250 

340 

Lucid - high level 

call 

call 

215 

290 

Pre-C-fast Lint 

330 

460 

no 

145 

PROGRESS -dbms 

call 

call 

495 

680 

PsMake - NEW but good 

179 

250 

750 

call 

VENIX-UNIX COMP 

call 

call 

CALL 

CALL 

XENIX -UNIX COMP 

call 

call 



■ UTILITIES 

U.S. 

CAN 

U.S. 

CAN 

CURSES - Lattice 

125 

175 

325 

450 

C utility lib-source 

call 

call 

250 

355 

GREENLEAF-fun/com 

150 

210 

call 

call 

PLINK 86 - overlays 

325 

450 

150 

210 

Screen Sculp - Ezzzz 

125 

175 

795 

CALL 

View Manager - no royalties 

CALL 

290 

410 

Windows for C-reliable 

180 

260 

100 

140 

XTRIEVE - non progs 

175 

245 

230 

320 




call 

call 




100 

140 

■ DBMS/ISAM 

U.S. 

CAN 

call 

call 

BTRIEVE - SUPERFAST 

210 

310 

250 

350 

B-TREES - complete 

call 

call 

249 

349 

C - tree - ISAM 

370 

525 

260 

365 

dBVISTA - "C" 

245 

350 

195 

/•oil 

273 

/•oil 

Q Pro 4 - no limits 

CALL 

CALL 


n 


195 

125 


273 

175 


U.S . CAN 
CALL CALL 


EDITORS 


EMAC - multiwindow 
ESP/C - The choice 
Firstime - C/PASCAL 
Kedit - POWERFUL 
PMATE-MACROS 
SPC/PC -VMS POWER 


150 

call 

U.S . 

427 

275 

call 

125 

180 


210 

call 

CAN 

598 

385 

call 

175 

252 


CALL 


ARTIFICAL 

INTELLIGENCE 


GCLISP - flexible 
IQLISP -MACROSS 
LPA PROLOG - experts 
MPROLOG - friendly 


DEBUGGERS 


C-SPRITE-LATTICE 
PERISCOPE - Hungup? 
PFIX 86 - Bugs? 

SOFT PROBE - for Pros 
SYMD - FLIP SCREENS 


iLS. 

CAN 

485 

680 

175 

245 

call 

call 

call 

call 

U.S. 

CAN 

155 

220 

280 

395 

CALL 

CALL 

285 

CALL 

120 

170 


n 




C LANGUAGE 


Cl C86 - source incl. 
DeSmet C - full package 
LATTICE C - all vers 
Microsoft C - vers 3.0 
MWC - incl csdebug 
Instant C-interpreter 


U.S. 

CAN. 

325 

485 

call 

call 

call 

575 

call 

call 

485 

693 

495 

693 


% 


I 


TO ORDER CALL TOLL-FREE!!! 

1-800-268-9799 CANADA & U.S.A. 
1-416-865-1600 IN TORONTO 

•PREPAID ORDERS OVER S1000. US/FREE SHIPPING 
VISA * MASTERCARD * AMEX ‘ORDER DESK OPEN Mon - Sat to 6 pm 

SOFTWARE COMMODITIES & FUTURES INTERNATIONAL 

334 KING STREET EAST - TORONTO, ONTARIO MSA 1 K8 
1-800-268-9799 - 1-416-865-1600 - TELEX 06-983639 MSG A 




DEBUGGERS 


UTILITIES 


GRAPHICS 


BERNOULU BOX 

(saving $1,800) and add the dual-drive 
Bernoulli Box for 20MB of removable 
cartridge storage. The excess outlay of 
$1,895 (at retail pricing) results in com¬ 
parable performance, as table 3 indi¬ 
cates, and unlimited primary and back¬ 
up storage capacity. 

Of course, the 20MB hard disk is 
not the only difference that exists be¬ 
tween the enhanced AT and the basic 
AT. The enhanced model provides an 
additional 256KB of RAM on the system 
board ($495) and a combined serial 
and parallel I/O board ($150). This total 
of $645 brings the price of the 20MB AT 
hard disk to $1,155. This is a real bar¬ 
gain for a high-performance hard disk, 
which is difficult to pass up. With an en¬ 
hanced AT, as with an XT, the Bernoulli 
Box becomes a good alternative to tape 
back-up. 

A Bernoulli Box cartridge costs 
$79. Although this may sound expen¬ 
sive, the cost actually compares quite 
favorably to floppy disks—about 28 
floppy disks of 360KB each are required 
to store 10MB of data. 

Substantial discounts on the Ber¬ 
noulli Box are available through some 
mail-order companies. Iomega does not 
directly support these mail-order dis¬ 
counters and indicates that some coun¬ 
terfeits are being sold. 

IOMEGA has positioned the Ber¬ 
noulli Box as a solid contender for PC 
high-speed, large-capacity storage up¬ 
grades. The outstanding performance 
and reliability, virtually unlimited stor¬ 
age capacity, and built-in, high-speed 
back-up capability make this product 
worthy of serious consideration. The 
Bernoulli Box operated flawlessly dur¬ 
ing my long evaluation period. In a year 
of extensive testing in three different PC 
environments and with countless soft¬ 
ware applications, not a single bit of 
data was lost. The performance, versatil¬ 
ity, and reliability of Iomega’s Bernoulli 
Box are quite impressive. I""—I 

Alpha 10 Cartndge Drive Suhsy^stem 
(with two drives): $3,695; 

(ivith one drive): $2,695 
Additional carttidges: $79 
IOMEGA Corporation 
1821 West 4000 South 
Roy, UT 84067 
801/776-7330 

CIRCLE 357 ON READER SERVICE CARD 


Giovanni Perrone is a software engineering 
manager working for a major aerospace 
firtn based in Boulder, Colorado. Tljis article 
is an expanded and revised version of one 
ivritten b}> Mr. Perrone that was first pub¬ 
lished in PC Week o?? October 23, 1984. 
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Better than 

BASJC? 


Here’s 6 Reasons Why 


1 640K. Now you can use the 
. full memory of your PC 
to develop large programs. 
. Structured. Create well 
organized programs using 
procedures and functions 
that are easily identified and 
understood and completely 
reusable ino future 
programs. 3* Modular. Use 
procedures and functions 
grouped together to form 
“library modules” which are 
then available to you 
or anyone / else for 
future use. Interactive. 
BetterBASIC acts like an 
interpreter because it 
responds to the users’ 
commands in an imme¬ 


diate mode. However, each 
statement is actually com 

5 piled as it is entered. 

. Extensible. Create your 
own BetterBASIC modules 
which contain BetterBASIC 
extensions. This feature, 
coupled with the easy-to- 
use Assembly Language 
support, maxes this an 

6 ideal OEM language. 

. Compiled. Each line of 
the program is compiled as 
it is entered into the compu¬ 
ter’s memory rather than 
interpreted at runtime. The 
optional Runtime System 
generates EXE. files allow¬ 
ing for the distribution of 
products written in BetterBASIC. 



And if That’s 
There’s More 

■ Speed Sieve of Eras- 
tosthenes Benchmark: 
—BetterBASIC: 319 seconds. 
-IBM PC BASIC: 1911 
seconds. ■ Built-in 
WINDOWS support! ■ Pro¬ 
gram Block Structures. 


Not Enough 

• • • 

■ User defined Procedures 
and Functions. ■ Local and 
Global Variables. ■ Shared 
Variables. ■ Recursion. 

■ Argument type validation, 
and ■ Optional arguments. 
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BetterBASIC Runs on IBM PC, 
IBM PC/XT and all other IBM- 
compatible machines. 

CALL 1-800-225-5800 

Order BetterBASIC now, or write 
Summit Software Technology lnc.'“ 
RO. Box 99, Babson Park, 

Wellesley MA 02157. 



BetterBASIC: $199 
8087 MATH MODULE: $99 
RUNTIME SYSTEM: $250 

Still not convinced? Order the 
BetterBASIC sample disk which 
includes a demo, a tutorial, 
compatibility issues, 50 lines of 
BetterBASIC and more. Only $10. 



Because It’s The Best. 


MasterCard, V'l.SA, PO. (ihecks. Money Oixler anti C.O.l). accepted. 

lk,*uerBASIC is a registered trademark of Summit Software Technology Inc. IBM I’C and IBM PC/XT are registered trademarks of International Bu.siness Machines Corp. 









BACK UP YOUR COMPANY'S 
MOST IMPORTANT 
PC INFORMATION 
SOURCE... 


As your company’s “resident PC expert” 
you’re the source for information on 
IBM PCs—from developing customized 
applications to recommending software 
and equipment. You’re the one 
consulted for all the answers. 


graphics, mass storage, data manage¬ 
ment ... complete with detailed 
instructions that take you from design 
stage to implementation. 

Subscribe today and save up to 277c \ 
Use the attached order card, or call 


But when you need answers yourself, 
where do you turn? 

TURN TO PC TECH JOURNAL. 

PC TECH JOURNAL is your per¬ 
sonal back-up system for the in-depth 
technical information and program¬ 
ming techniques for IBM personal 
computers. You can depend on it 
every month for the most 
authoritative coverage of innovative 
applications! including LAN s, 
advanced programming languages. 


1-800-852-5200 

toll-free for faster service 

For greater savings, subscribe for 
24 issues for only $43.97 and save 27%. 
Or take the shorter term, 12 issues for 
only $24.97 and save 17%. 

Note: Since your job depends on up-to-date PC 
information, your subscription may be tax 
deductible. 

PC TECH JOURNAL 

Written for IBM PC Experts by IBM PC Experts. 
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ADVANTAGE tO 

At Programmer’s Connection we appreciate your business. We 
try to make it convenient for you to buy the programming tools 
you need. Some vendors penalize you for paying by credit card 
At Programmer’s Connection there is no extra charge on 
any prepaid order, and that includes paying by credit card. 
Furthermore, your account is not charged until your order 
is shipped. At Programmer’s Connection there is no 
extra charge for convenience. 

Discover the advantages of buying from Programmer’s Connecfion: 

1. We offer the latest version of a product. 

2. Most popular products are in stock ready to be shipped. 

3. Receive same manufacturer’s support as if buying direct. 

4. Experienced professional programmers are on staff. 

5. Choose from a large selection of the best software products available, 

6. Knowledgeable and courteous sales staff. 

7. Significant discounts off of retail prices. 

8. No extra charge on prepaid orders, Including major credit cards. 

9. Reasonable charges for shipping and handling. 

10. Toll free services from Canada and the U.S. 



NEW LISTINGS: 


Multi-Halo Graphics by Media Cybernetics . 250 199 

PANEL Screen Designer ver. 6.0 by Roundhill . 295 234 

PANEL 6.0 updates . 50 50 

Pasm86 Macro Assembler by Phoenix. 295 259 

Pfinish Performance Analyzer by Phoenix .. 395 359 

Pmaker Program Development Mgr. by Phoenix 195 179 

RM/Fortran by Ryan-McFarland. 595 439 

Turbo Pascal 3.0 by Borland. 70 59 


C terp Complete C Interpreter 

Full K&R C interpreter/semi-compller which can 
access functions and externals compiled on various 
C compilers. Comes with a powerful, built-in screen 
editor and a source-level debugger. 

List Price $300 Our Price $269 


C LANGUAGE; 


Computer Innovations C-86 Compiler. 

DeSmet C Compiler with Debugger. 

Lattice C Compiler from Lattice. 

Lattice C Compiler from Lifeboat. 

Mark Williams C Compiler w/Source Debugger.. 

Run/C Interpreter by Age of Reason. 

Safe C Standalone Interpreter by Catalytix . 

Wizard C Compiler by Wizard Systems. 

Xenix Development System by SCO. 


395 

299 

159 

145 

500 

339 

500 

299 

495 

429 

150 

129 

400 

400 

450 

399 

1350 1099 


Microsoft C Compiler version 3.0 

This entirely new version of Microsoft’s C Compiler 
features extremely fast and compact code generation, 
small, medium and large memory models, Xenix 
compatibility, a linker and a librarian. 

List Price $395 Our Price $339 


OTHER LANGUAGES; 


8088 Assembler w/Z-80 Translator 2500 AD . 100 89 

APL*Plus/PC by STSC. 595 469 

BetterBASIC by Summit Software. 200 169 

Modula-2/86 by Logitech. 495 439 

Professional BASIC by Morgan Computing . 95 89 


Microsoft Macro-Assembler version 3.0 

New version of MASM-86 includes a 
symbolic debugger, object linker, librarian, cross 
reference utility, a MAKE facility and PC/AT support. 
List Price $150 Our Price $119 


C UTILITIES: 


C Power Paks from Software Horizons. Call Call 

C-Sprite Symbolic Debugger for Lattice C . 175 159 

c-tree by FairCom. 395 359 

C Utility Library by Essential Software. 149 119 

dBC dBase/C/nfer/ace by Lattice. 250 219 

ESP for C by Bellesoft. 349 279 

Graphic by Scientific Endeavors. 250 209 

Greenleaf C Functions Library. 185 139 

Greenleaf Comm Library. 185 139 

Safe C Dynamic Profiler by Catalytix. 150 150 

Safe C Runtime Analyzer by Catalytix. 400 400 

Windows For C by Creative Solutions. 195 139 


Pre-C by Phoenix Software 
A complete lint-like utility that helps detect 
logic errors by searching for inconsistencies 
in functions and data types across multiple files. 
A powerful addition to anyone’s C toolbox. 

List Price $395 Our Price $339 


OTHER PRODUCTS; 


APL2C by Decision Images Interfaces APL toC 150 139 

Blaise Tools for Pascal. Call Call 

Btrieve by SoftCraft . 250 199 

Codesmith-86 Debugger by Visual Age. 145 129 

Epsilon Text Editor by Lugaru. 195 179 

FORTRAN Libraries by Alpha Comp. Serv. . . Call Call 
FORTRAN Scientific Subroutine Library ... 175 159 

Periscope Debugger by Data Base Decisions 295 269 

Pfix-86 Plus by Phoenix. 395 299 

Plink-86 Overlay Linker by Phoenix. 395 299 

Pmate Macro Text Editor by Phoenix. 225 159 

Polytron Products. We Carry a Full Line Call Call 

Profiler by DWB Associates . 125 89 

Screen Sculptor by Software Bottling. 125 109 

XTC Text Editor by Wendin. 99 89 

Xtrieve by SoftCraft. 195 169 


Prices are subject to change without notice. 
Account is charged when order is shipped. 



In Canada: 

1-800-336-1166 1-800-225-1166 

Call for our Catalog 
Programmer’s Connection 

136 Sunnyside Street 
Hartville, Ohio 44632 
(216) 877-3781 (In Ohio) 

“Programmers Serving Programmers” 
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Encryption 

Software 

Whether the use is shared hard disk or 
telecommunicatioris, at least one of the 
seven encryption prodiACts reviewed here 
should meet most security needs. 


VICTOR MANSFIELD 


The fundamentals of encryption and its role in microcomputer data secwity 
were discussed in '‘Encryption Methods'' (Victor Mansfield, April 1985, p. 96). 
Part 2 of that article (May 1985, p. 157) examined the Data Encryption 
Standard (DES) and Public Key Cryptographic systems. This follow-up article 
reinews seven software encryption systems available for the IBM PC. 


E ncryption software can be divided 
into two groups: private key and 
public key systems. Of the seven 
products reviewed here, five are private 
key and two are public key systems. 

The security of private key systems re¬ 
lies on the secrecy of the key that spe¬ 
cifies the character substitutions and 
transpositions that accomplish the en¬ 
cryption. Public key systems have two 
keys: a public key that anyone can look 
up in a directory^ and use to encrypt a 
message to the owner of the encryption 
key, and a private decryption key 
known only to its owner, which allows 
decryption of messages that have been 
encrypted with the public key. 

The best known private key system 
is the Data Encryption Standard devel¬ 
oped by IBM and approved in 1977 by 
the National Bureau of Standards and 
later by the American National Stan¬ 
dards Institute (ANSI). Despite contro¬ 
versy about the cryptographic strength 
of the DES, it has become a popular 
standard for commercial applications 
and unclassified governmental data. 
Three of the packages reviewed, IBM’s 
Data Encoder, Borland International’s 
SuperKey, and Glenco Engineering’s 
Data Padlock, are software implementa¬ 
tions of the DES. 

A more substantial programming 
effort must be made to implement a 
public key system. The great virtue of 
these systems is that they neatly solve 
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the difficult problem of securely dis¬ 
tributing keys over an insecure net¬ 
work, and in some implementations 
they can also provide unforgeable digi¬ 
tal signatures. The properties required 
for a simple public key system can be 
briefly stated by letting P represent 
plaintext or unencrypted data, C cipher- 
text or encrypted data, E key-dependent 
encryption, and D key-dependent de¬ 
cryption. Then it is required that: 

• C = E(P), meaning that ciphertext 
results from encrypting plaintext 
under the encryption key, E. 

• P = D(C) = D(E(P)), or plaintext 
results from decryption under the 
decryption key, D. 

• It is exceedingly difficult to find D 
from E. 

• E cannot be broken by an attack in 
which an intruder chooses the data to 
be encrypted. 

The last two properties allow E to 
be put in a public directory. All encryp¬ 
tion and decryption keys are generated 
locally by individuals. E can be sent un¬ 
encrypted to the directory, and D is 
kept secret by the individual user who 
generated it. 

Rivest, Shamir, and Aldeman (RSA) 
developed an effective implementation 
of the public key system based upon 
some ideas from number theory^ The 
security of their method rests upon the 
great computational difficulty of factor¬ 
ing very large numbers. In the RSA sys¬ 


tem the public encryption key consists 
of the pair of numbers {N, e) where N 
is a very^ large number (say N > 
1.0E200), which is the product of two 
large primes, and e is specially chosen 
for its unique properties. The secret key 
for decryption is {N, d) where d is also 
chosen for its useful properties. Encryp¬ 
tion and decryption then consist of 
modular exponentiation with very large 
numbers, and therein lies the computa¬ 
tionally intensive part of the algorithm. 

PRIVATE KEY SYSTEMS 

Data Encoder. IBM’s non-copy-protected 
implementation of the DES encryption 
algorithm, is aggressively priced at 
$ 99 . 95 . The documentation is done ex¬ 
ceptionally well in IBM’s usual styde and 
layout. It leads a totally inexperienced 
user smoothly through all aspects of 
this powerful program, first defining 
such basic terms as mcryptioii and de¬ 
cryption, then describing how to use 
the program’s full-screen interface with 
its prompts, windows, highlighting, and 
optional color support. 

A context-sensitive help system is 
always available. It is possible to return 
to previous entries, using the cursor 
arrows, and edit any of the input lines 
exactly as it is done in the IBM BASICA 
interpreter—a handy feature. A general¬ 
ized file search, including hidden files, 
can be performed from within the pro¬ 
gram. In addition to being able to 


purge files. Data Encoder can write files 
with a hidden attribute for a little more 
security. 'Fhe purge function is well in¬ 
tegrated into the pr(.)gram: after an en¬ 
cryption, the user must answer a 
prompt about whether to keep the 
plaintext file or purge it. The program 
alway^s warns if the name chosen for a 
file to be generated would cause an 
overwrite of an existing file. 

An encryption key can be entered 
either as a standard ASCII string from 
16 to 80 characters long, or as a hex 
equivalent. A string that is shorter than 
16 characters provokes a warning that 
the key is not secure, but the user is 
able to proceed. Ajt attempt to decrypt 
a is able to with the wrong key will eli¬ 
cit a message when the first block of 
data is decrypted. The program will 
continue, however, since this procedure 
may be used as a means of multiple en¬ 
cryption for additional security^ Data 
Encoder fully supports paths, subdirec¬ 
tories, and wild card file specifications. 

IBM also has available a version of 
Data Encoder, called the Quick Data 
Encoder (QDE), that is used only from 
the command line and requires 128KB 
memory^ rather than the 192KB for the 
full-screen interface version. QDE does 
not include the interactive features of 
the screen version, but it is useful in 
batch files in which it sets exit codes 
depending upon the outcomes of en- 
cryptioiVdecryption operations. These 
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ENCRYPTION 


codes can be read by testing the 
ERRORLEVEL parameter. The error mes¬ 
sages in both versions of the Data En¬ 
coder are clear and complete. 

IBM’s Data Encoder suffers from 
twT) deficiencies. First, it has no utility 
for converting unprintable characters 
into printable ASCII characters that can 
be transmitted over standard telecom¬ 
munications systems. Unless the user 
has a communications program that 
implements a binar\^ protocol such as 
XMODEM, he would need a program 
that converts binars^ to hexadecimal 
files. Data Encoder’s second problem is 
its inability to suppress echoing of keys 
during keyboard entr\\ 

On the whole, however. Data En¬ 
coder is a well-crafted program. The ex¬ 
cellent menus, screens, windows, and 
help features make it so easy to use that 
even the novice will find the documen¬ 
tation nearly unnecessary'. The experi¬ 
enced user will find the command line 
version, QDE, to have all the power and 
utility that could be asked for in a pri¬ 
vate key file encryption system. The en¬ 
cryption/decryption is lightning fast (see 
table 1). Data Encoder sets the price/ 
performance standard for the private 
key systems reviewed here. 

Data Padlock. Like Data Encoder, Data 
Padlock from Glenco Engineering uses 


the DES algorithm. But unlike IBM’s 
product. Data Padlock is copy-protected 
and costs $50 more. Also, unlike other 
private key systems, it can be operated 
only from the command line. But since 
it requests a key after being invoked, it 
cannot be used in a fully non interactive 
batch mode. 

The program is not complicated, so 
the rather sparse documentation (nine 
unnumbered pages) is adequate. The 
command syntax is simply 

A>DATALOCK <FiIel> [<FiIe2>) 

I/S.../Q1 

where Filel is the source file for en¬ 
cryption or decryption and /S .. ./Q rep¬ 
resent various optional switches. The 
lack of distinction between decryption 
and encryption modes is possible be¬ 
cause Data Padlock is smart enough to 
realize which files are plaintext. How¬ 
ever, this convenience prevents double 
encryption under different keys. 

Data Padlock does not support path 
names or subdirectories. This limitation, 
combined with the rigid copy-protec¬ 
tion scheme, which requires the pro¬ 
gram to be operated only from the dis¬ 
tribution master disk in a floppy-disk 
drive, makes the system generally awk¬ 
ward to use. This is especially painful, 
since one of, its main applications is 


protecting files on a shared hard-disk 
system with many subdirectories. The 
arguments for copy protection do not 
justify' this level of inconvenience. 

Data Padlock has both purge and 
hidden file options, but each of these 
functions requires a separate invocation 
of the program. In order to encrypt a 
file, hide it, and purge the original 
plaintext, the program must be invoked 
three separate times. The keys can be 
either 8 ASCII or 16 hexadecimal char¬ 
acters, depending on the option chosen. 
The key is never echoed, but a switch 
can be set so that it must be typed 
twice until it is exactly repeated. Ac¬ 
cording to the documentation, wild¬ 
cards cannot be used in the file specifi¬ 
cation. Actually, wildcards may be used 
when purging files. Altliough not men¬ 
tioned in the documentation, a syntax 
violation automatically display's a help 
screen—a nice feature. 

One thoroughly unpleasant weak¬ 
ness is that Data Padlock allows unin¬ 
tentional overwrites of existing files. If 
only Filel is specified (omitting the op¬ 
tional name of the target file) and it is 
from a drive other than the default 
drive, the processed file will be written 
on the default drive under the name 
Filel without warning of any file that 
already exists under that name. 



Doh’P let anifMif 
do a nmkr OM IfOM, 



You waited years 

for an advanced version of dBASE II. 
Without the bugs. 

Without the limitations. 

It never came. 

Instead, you got dBASE III. 

A half solution. 

A bandage instead of a cure, 
so to speak. 

Here’s what we mean. 

As an applications programmer, 
you’re now supposed to use 
dBASE III to write a program on 
single-user 16-bit PCs...use dBASE II 
to write the same application for 
8-bit machines and use heaven 
knows what to handle the multi-user 
or networked situations. 

Contrast that with Q-PRO 4...the 
true 4th generation applications 
development language for micro¬ 
computers. 


CCP/M. CP/M. and MP/M are trademarks of Digital Research. TurboDOS, MmmOST. MUSE. NSTAR. MS-DOS. PC-DDS. PC Net. DNA. EtherShare. and NetWare are trademarks of System 2000 . 







TABLE 1: Product Comparison 
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PRIVATE KEY 

Data Encoder 

DES 

Yes 

No 

Yes 

No 

Yes 

15.1 

15.1 

$99.95 

Data Padlock 

DES 

No 

Fully 

No 

No 

No 

81.3 

81.3 

$150.00 

P/C Privaq' 

Proprietary^ 

Yes 

No 

No 

Yes 

No 

26.0 

31.0 

$140.00 

Super En- 
cnpter II 

XOR 

Yes 

Fully 

No 

No 

Yes 

31.8 

31.8 

$225.00 

SuperKey 

Proprietary^ 

Yes 

No 

Yes 

Yes 

Yes 

2.3 

2.3 

$69.95^ 


DES 

Yes 

No 

Yes 

Yes 

Yes 

37.3 

37.3 

$69.95' 

PUBLIC KEY 

Crypt Master 

Hybrid 

No 

No 

Yes 

Yes 

No 

25.2 

34.2 

$245,003 


RSA 

No 

No 

Yes 

Yes 

No 

614.0 

4,000 

$245.00-3 

Phasor- 
Code 1000 

Proprietary 

Yes 

Runtime 

Yes 

Yes 

Yes 

16.4 

24.5 

$595.00' 


' Encrypt/decrypt times are in secotids for 18KP files. 

- Introductoiy offer. 

TJfw pnce is for the 77-digit version. Oypt Master also is available in a ^^9-digit version for $95.00 and a 116-digit version for $395.(X). 
^ Price includes communications support. Without it, the price is $495.00. 


As this comparison of the seven encryption software packages demonstrates, there is no clear relationship between the price of 
the product and its features or computational performance. Those with the highest prices are not necessarily the fastest. 



Q-PRO 4 handles all the micros ... 
local area networks (with record and 
file locking), multi-user, single-user, 
8-bit, 16-bit, even the new IBM AT. 

The user-friendly applications you 
write with Q-PRO 4 are fully 
transportable. They run faster. 

And you can protect them with 
our author’s lock up package. 

Q-PRO 4 is the professional 
developer’s package with no 
limitations. It runs under PC-DOS, 
MS-DOS, CCP/M, PC Net, NetWare, 
EtherShare, DNA, CP/M, MP/M, 
TurboDOS, MmmOST, MUSE, 
and NSTAR. 

And, just in case you don’t read 
reviews or attend seminars, 

Q-PRO 4 is the one that the com¬ 
puter experts evaluated alongside 
dBASE II and showed how Q-PRO 4 
blows dBASE II away. 


DATA BASE 

Q-PRO 4 

dBASE II 

dBASE III 

#Open tiles 

255 

2 

10 

#Fields 

Unlimited 

32 

128 

Record size 

Unlimited 

1024 

4096 

Multi key ISAM 

LOCAL AREA 
NETWORKS 

Yes 

Needs 

sorting 

Needs 

sorting 

File lock 

Yes 

No 

No 

Record lock 

Yes 

No 

No 

PORTABILITY 




8-bit 16-bit 

Yes 

Yes 

No 

16-bit^ 8-bit 

Yes 

Yes 

No 

MISCELLANEOUS 




Formatted data entry Full 

Limited 

Limited 

Report generator 

Full 

Limited 

Limited 

Memory variables 

Unlimited 

64 

^256 

Programmable 
function keys 

21 

0 

0 
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One last word. 

If you still write business applica¬ 
tions with an old second genera¬ 
tion language like BASIC, now’s 
the time to stop ripping yourself 
off. Q-PRO 4 is the productivity 
tool that lets you write much better 
applications in one tenth the time. 

No exaggeration. 

Single-user-$595; Multi-user-$795 
Complete evaluation system-$80 
Author’s lock up available. 

Don’t dump your dBASE data files, 
a Q-PRO 4 utility will convert them. 

Order Q-PRO 4 now. 

136 Granite Hill Court 
Langhorne, PA 19047 

(215) 968-5966 Telex 291-765 

nuic n Easi nmclucts inc. 


TeleVideo Systems. OSM. Molecular. Microsoft. IBM, Orchid Technology. Network Development Corp.. 3 COM and Novell respectively. dBASE II and dBASEIII are trademarks of Aston Tate. 


















YOU NEED 
A GOOD^ 
LIBRARY^ 



P(MERMCKS 


COMPLETE SOURCES 
NO ROYALTIES 

COMPREHENSIVE C Power Packs 
include over 1000 functions which 
provide an integrated environment 
for developing your applications ef¬ 
ficiently. “This is a beautifully doc¬ 
umented, incredibly comprehensive 
set of C Function Libraries.” 

- Dr. Dobb’s Journal, July 1984 

USEFUL “...can be used as an ex¬ 
cellent learning tool for beginning C 
Programmers...” 

- PC User’s Group of Colorado, Jan. 1985 

FLEXIBLE Most Compilers and all 
Memory Models supported. 

RECOMMENDED “I have no hesita¬ 
tion in recommending it to any pro¬ 
grammer interested in producing 
more applications code, using more 
of the PC capabilities, in much less 
time.” — Microsystems, Oct. 1984 

■ PACK 1: Building Blocks I $149 
DOS, Keyboard, RIe, 

Printer, Video, Async 

g PACK 2: Database $399 

B-Tree, Virtual Memory, 

Lists, Variable Records 

■ PACK 3: Communications $149 
Smartmodem™, Xon/Xoff, 
X-Modem, Modem-7 

■ PACK 4: Building Blocks II $149 
Dates, Textwindows, Menus, 

Data Compression, Graphics 


I PACK 5: Mathematics I 

Log, Trig, Random, 

Std Deviation 


$99 


$99 


■ PACK 6: Utilities I 
(EXE files) 

Arc, Diff, Replace, Scan, Wipe 

Master Card/Visa, $7 Shipping. Mass. Sales Tax 5% 

ASK FOR FREE DEMO DISKETTE 


novuM 

OMmUM 

inc. 




SOfTVfiRf 

HORIZOUS 

inc. 


165 Bedford St., Burlington, MA 01803 
(617)273-4711 


ENCRYPTION 


FIGURE 1: Super Encrypter II Source File 


PLAINTEXT FILE CONTENTS: 

THIS IS A SECI^T MESSAGE. 

Pa.s,sword 1 = pa.ssl 

pass 1 pass 1 pass 1 pass 1 pass 1 

Password 2 = key 

keykeykeykey'key'keykeykeykey 

CIPHERTEXT FHE CONTENTS: 

Olckt’y6kz0 (d-o$g) ’zkgot 


As shown in this example taken directly from the Super Encrypter II user’s manual, 
the source file is XORed with passwords, one riglit after the other. 


A peculiar and troublesome bug 
also exists in the purge function. When 
a lile is about to be purged, the pro¬ 
gram first echoes its name, but only the 
first five letters of the file name and the 
three-letter extension, b'or example, if 
the user had three files, ORDEKl.TXT, 
ORDER2.T’XT, and ORDEli^-TOT, and 
wanted to purge ORDERl.lXF, the pro¬ 
gram would display “Destroying 
ORDER.TXT-(y/n).“ This could lead to 
confusion and disaster. 

Although Data Padlock costs more 
than Data Encoder, it does less than half 
of what IBM’s DES system does while 
taking more than five times as long. 
P'urther, Data Padlock is virtually useless 
with a hard disk. 

P/C Privacy. P/C Pri\Tic\' is a non-copy- 
protected implementation of a propri- 
etaiy enciyption algorithm b\' MCTel for 
$140. The program is so easy to use 
that the clearly written documentation 
is hardly’ necessary. The system includes 
three programs: ENCRY1T.COM, 
DECRY1T.COM, and PURGE.COM. 

Entering HNCRYVT at the operating 
system prompt leads the user through a 
series of clear prompts asking for the 
name of the file to enen pt (source), the 
name for the encrypted file (target), 
and finally the encryption key. If the tar¬ 
get file already' exists, the program is¬ 
sues a warning and allows the user to 
abort. Enciyption can be done directly 
from the command line by' entering 

A>ENC:RYIT <soiirccfilc> <targctfilc> 

KEY 

P'or each file enciypted a checksum of 
the plaintext and the ciphertext is made 
and inserted into the enciypted file. 

Earlier versions of P/C Privacy' did 
not come with a program to purge the 
deleted file. (The term purge is defined 
as ovei*write and then erase, not just 
erase.) The most recent version has 
such a program. Like its companion 
programs, PURGE can be run either 
from the command line or by going 
through the internal prompts. 

DECRYIT is the mirror image of 
ENCRYPT except that the user must en¬ 
ter the key under which the original hie 
was enciypted. The option is available 


to route the output to the screen or to 
a printer during decry'ption, in which 
case no plaintext hie is generated. 

If the decry'ption is correct, the 
checksums for the decrypted hie will 
match those placed in the enciypted 
hie; if the wrong decry'ption key is en¬ 
tered, the decrypted hie will be unintel¬ 
ligible. Although both the original and 
the newly generated checksums appear 
on the screen just after decryption, the 
program provides no warning that the 
decry'ption was unsuccessful. This could 
be a problem for the user who must 
handle many hies, each with a different 
key; by the time a mistake is discovered 
(perhaps the simplest typo) the user 
could have forgotten the correct key. 
MCTel could improve this program by 
making the checksums automatic and 
warning the user of any mistakes. 

Since the P/C Privaq' encry'ption 
process automatically' converts any' char¬ 
acters that lie outside the range of 
ASCII 33 through 126 (decimal) to mul¬ 
tiple bytes lying within that range, all 
encry'pted hies are ready to be transmit¬ 
ted over standard telecommunications 
sy'stems. Of course, this feature also 
makes the ciphertext hies longer than 
the plaintext originals. Since the deciyp- 
tion program only works on data be¬ 
tween two unique “stamps,” enciypted 
text may be included inside of plaintext, 
and the entire hie may be transmitted 
over standard telecommunications sys¬ 
tems and decry'pted without stripping 
the surrounding plaintext. 

Another nice feature is that P/C 
Privacy is available on Apple/DOS and 
CP/M-80 so that hies can be sent to 
those systems for deciyption—provid¬ 
ing that a secure distribution of key's is 
arranged. Even though the documenta¬ 
tion says nothing about it, this program 
supports DOS 2.x path names. 

Unfortunately', P/C Privacy includes 
no information about the nature of its 
encry'ption-clecry'ption algorithm, and 
thus it is impossible to judge how se¬ 
cure the system is. Also, the purging 
function is not fully integrated into the 
program, so that as soon as an enciyp¬ 
tion is completed, the user is asked if 
he wants to purge the plaintext source 
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Compu^er Product, Inc. 


AUoiy takes your PC 
to the limit 

QICSTOR-PLUS. The ultimate in PC expansion with 
five IBM compatible slots, heurd disk storage, zmd 
streaming tape backup in one neat package. 

Alloy’s QICSTOR-PLUS meets all your ity of 36 to 128 MBytes. And QICSTOR- 
expansion needs. It’s the ideal upgrade PLUS has file-oriented streaming tape 
for a growing PC or AT system. backup with a formatted capacity of 

QICSTOR-PLUS has five full size over 50 MBytes. Alloy provides file- 

expansion slots which are completely oriented QTIP software with a trans- 

compatible with the IBM PC bus and fer rate of 2 MBytes/minute, 

they also support Alloy's PC-SLAVE/16 QICSTOR-PLUS is available right 

multi-processor, multi-user capability. Its now. So call Alloy today at (617) 
high perfonnance hard disk has a capac- 875-6100. 


QICSTOR-PLUS 


Alloy Computer Products Inc., 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. Tel: (617) 875-6100, TWX: 710-346-0394 
In Europe: Alloy Computer Products (Europe), Ltd., Cirencester, Gloucestershire, England. Tel: 0285-68709, Tlx: 43340 
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The Best Source 
Debu^er for C 


Interactive testing: enter any C 
expression, statement, or function call, 
and it is immediately executed and the 
result displayed. Direct execution 
allows fast and thorough testing, 
makes learning C a snap. 

Run-time checking: execution stops 
upon exception, and source code dis¬ 
played. Exceptions include array refer¬ 
ence bounds, stack overflow arithmetic 
or floating point error, etc. Pointers are 
checked for null or out of range values. 
Breakpoints: any number of break¬ 
points can be set anywhere in your 
program; breakpoints are set with screen 
editor, not by line numbers. Breakpoints 
may be conditional. Single-step by 
statement. Interrupt execution from 
keyboard. Breakpoint, exception, or 
interruption is always shown with source 
code. Examine and modify data, look 
at stack history. Even change your pro¬ 
gram and then resume execution! 

Lint-like Compile-time checking: 
argument number and sizes are checked 
for consistency. Never mismatch source 
and object code. 

The best feature of all: the fastest C 
interpreter is right there when you’re 
debugging. Make changes in seconds 
with the integrated screen editor. Test 
the changes immediately, running your 
program at compiled speed. Save source 
code for your favorite compiler, or make 
stand-alone executable programs. Noth¬ 
ing eise is needed. Instant-C is the 
fastest way to get working, fully 
debugged C programs av^able 
today. 


“We sincerely feel that Instant-C can have a 
major positive impact on programmer produc¬ 
tivity.” Computer Language, Feb. 85, pp. 82-83. 


Instant-C is only $495. Money back 
for any reason in first 31 days. 

Rational 

Systems, Inc. 

(617)653-6194 
P.O. Box 480 
Natick, MA 07160 


tile. It is too easy to leave old plaintext 
Hies around and thereby defeat the 
whole point of encryption. Another 
weakness is that when running IVC Pri- 
vac\' in the command line mode, the 
program does not warn the user about 
overwriting an existing hie. Further, the 
program offers no method to suppress 
eclioing of the encryption-decryption 
keys, so the potential exists for some¬ 
one to peer over the user’s shoulder 
and memorize the keys. 

Super Encrypter II. Obsidian Computer 
Sy stems has entered the encry^ption soft¬ 
ware market with Super Encrypter II, a 
copy-protected program that sells for 
$225. The product is also being distrib¬ 
uted by Wang Laboratories. 

The system consists of four pro¬ 
grams: ENCRYPT, DECRYI^, PASS- 
WOId:), and DESTROY (purge). Each 
has a clear set of prompts and is easy to 
use. Full support for path names and 
subdirectories is provided along with 
wildcard hie specihcations. Unfortunate¬ 
ly, because of its rigid copy-protection 
scheme. Super Enciypter II cannot be 
stored and run from a hard disk. 

The program enciypts using pass¬ 
words supplied at the prompts (up to 
eight pa.sswords for a given hie) or 
from a password hie prepared with the 
password program. Whenever a hie is 
in danger of being overwritten, the user 
is notified and given a choice whether 
or not to proceed. Since the encrypted 
file automatically oven^Tites the plain¬ 
text, no unpurged hies are left over 
except for possible back-ups on which 
the user can use the destroy program. 

Tlie password program prompts 
for a name for the password hie and 
then a seed for a randomly generated 
password. The user must then specify^ 
the length of the password up to 255 
characters. Eight passwords may be gen¬ 
erated in this way and saved to the 
named password hie, or a combination 
of randomly generated passwords and 
user choices may be entered. As the 
manual warns, passwords must be se¬ 
lected carefully, since .some combina¬ 
tions, such as using two identical pa.ss¬ 
words, leaves the ciphertext hie identi¬ 
cal to the plaintext hie. 

One of the program .switches is 
dangerous, as the manual stre.sses. The 
/s+ .setting, the default for the program, 
means that if the u.ser asks to encrypt 
*.txt, all the hies in the current subdi¬ 
rectory^ and all tho.se below it matching 
this specification are al.so encry'pted. 

This means the u.ser could start at the 
root directory’ of a hard disk and specify 
*.*, thinking that he is encrypting only 
the root directory, and end up encrypt¬ 


ing the entire hard disk. If tliis ques¬ 
tionable amount of power is to be 
given to the u.ser, it should at the very’ 
least not involve the default value. 

Another .switch, /t+, u.sed to .send 
encrypted hies over standard telecom¬ 
munications .systems, signihcantly weak¬ 
ens the encryption. With this switch on, 
the results of enciyption are checked 
for unprintable ASCII characters; when 
they are found, the unprintable ASCII 
characters are replaced by their original 
plaintext characters. A much more 
cry^ptographicalK’ acceptable approach 
would have been to build a simple hex 
converter into the program. 

The encryption algorithm for Super 
Encrypter II is a simple exclusive OR. 
The source hie is XORed with pass¬ 
words, one right after the other, as is 
shown in hgure 1. 

The hrst character of the plaintext, 
7\ is XORed with the hrst character of 
the line below, p. The result is XORed 
with k to give O. The next character in 
the plaintext, h, is XORed with a, the 
result being XORed with e to give /, and 
.so on. This can be done with as many 
as eight pa.s.sword.s. From the properties 
of XOR, it is easy to show that the effect 
of using any number of pa.s.sword.s like 
this is to take the /th character of the 
plaintext, and XOR it with an effec¬ 
tive key character, K(i), which results 
from XORing the /th character of the 
pa.s.sword strings together in any order. 
Thus, the /th character of the ciphenext, 
C(i) = P(i) XOR K(i). An even number 
of repetitions of the same pa.s.sword has 
no efffect since the resulting effective 
key is a bit string of zeroes. 

A good encrv’ption algorithm must 
be able to withstand several types of at¬ 
tacks. The exhaustive attack involves 
knowing the encryption algorithm and 
decrypting with eveiy possible pa.s.s¬ 
word until the plaintext is obtained. 

The DES, with its short key of eight 
characters, has been criticized for hav¬ 
ing too small a key space, the number 
of po.s.sible keys. In this respect Super 
Encrypter II is much better: the key 
space of its 255-character key is enor¬ 
mous, ruling out exhaustive attacks. 

However, an algorithm must al.so 
be able to withstand analytic and statisti¬ 
cal attacks. Consider, for example, the 
simple known plaintext attack, in which 
the plaintext and the corresponding ci¬ 
phertext are known and the object is to 
hnd the encryption key. 

The indexing feature of Super En¬ 
crypter II prevents the program from 
being totally vulnerable to such attacks. 
Using the pre.sent notation, the attacker 
knows C(i) and /Y/7 and .seeks to hnd 
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HARD DISKS ARE NOT UKE POLITICS, 
THERE IS NOTHING 
CONFUSING ADOUT THEM.... 

....AT LEAST NOT AT THIS CIA. 


SPECIAL SPDMG SALE ON AU INTERNAL SUBSYSTEMS! 


Reliance 10 Megabyte Internal Was $l,l65 

Reliance 10 Megabyte External 

Reliance 10 Megabyte External w33 MB Floppy Backup 

Reliance 20 Megabyte Internal Was $1,650 

Reliance 20 Megabyte External 

Reliance 20 Megabyte External w/3.3 MB Floppy Backup 

Reliance 40 Megabyte Internal Was $2,270 

Reliance 40 Megabyte External 

Reliance 40 Megabyte External w/3.3 MB Floppy Backup 

Reliance 3-3 MB Floppy Internal 
Reliance 3-3 MB Floppy External 


Spring Special $ 875 

$1,265 
$1,995 

Spring Special $1,295 

$1,750 
$2,499 

Spring Special $ 1,775 

$2,370 
$ 3,120 

$ 875 
$1,250 


ALL DRIVES INCLUDE CONTROLLER CARDS AND CARLES 

ALL SUBSYSTEMS ALSO AVAILABLE 
AS PART OF AT&T PC 6300 CONFIGURATION 


Dealer inquiries invited Volume discounts available 

Call for technical specifications, price lists or information on other CIA computer products and services. 


S = Integration 

SS S S S Associates 


Free CIAs Free one year 

unmatched service guarantee 


450 East Kennedy Blvd. 
Lakewood, NJ. 08701 
(201) 370-3900 
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PROGRAMMER’S UTILITIES 
especially for Turbo Pascal on 
IBM PC/XT/AT and compatibles 

MORE POWERFUL THAN UNIX UTILITIESIII 

Whether you are a 

-- Student -- Hobbyist -■ Professional Software Developer -- 
THESE UTILITIES WILL IMPROVE YOUR 
PROGRAMMING PRODUCTIVITY!!! 

These Powerful, Ready-to-Use programs fully support Turbo 
Pascal versions 2.0 and 3.0, and MSDOS 2.X and 3.0. Here’s 
what you get: 

Pretty Printer 

Standardize capitalization, indentation, and spacing of 
source code. Don’t waste your own time! Several adjustable 
parameters to suit your tastes (works with any standard 
Pascal source). 

Program Structure Analyzer 

Find subtle problems the compiler doesn’t: uninitialized and 
unused variables, modified value parameters, “sneaky" 
variable modification, redefined standard identifiers. Also 
generates a complete variable cross reference and a pro¬ 
gram hierarchy diagram. Interactive or write to file (works 
with any standard Pascal source). 

Execution Timer 

Obtain a summary of time spent in each procedure and 
function of your program, accurate to within 200 micro¬ 
seconds. Also counts number of calls to each subprogram. 
Fully automatic. 

Execution Profiler 

Obtain a graphic profile of where your program spends its 
time. Interactive, easy-to-use. Identify weak code at the in¬ 
struction level. (Profiler#and Timer for Turbo Pascal Source 
code only.) 

Command Repeater 

Go beyond MSDOS batch files to combine a powerful text 
parser with general-purpose command execution capability. 
Use to copy, print or delete across subdirectories, "make" 
programs and more. 

Pattern Replacer 

Find and REPLACE versatile regular expression patterns in 
any text file. Supports nesting, alternation, tagged words 
and more. Over a dozen programmer’s applications 
included. 

Difference Finder 

Find differences between two text files, and optionally create 
an EDLIN script which rebuilds one from the other. 

Disregard white space, case, arbitrary characters and Pascal 
comments if desired. 

Super Directory 

Replace PCDOS DIR command with extended pattern 
matching, sort capability, hidden file display, date filtering, 
and more. 

File Finder 

Locate files anywhere in the subdirectory tree and access 
them with a single keystroke. Display the subdirectory tree 
graphically. 

AVAILABLE IN SOURCE 
AND EXECUTABLE FORMAT 

Executable: $55 COMPLETE including tax and shipping. 
Compiled and ready to run. includes user manual, reference 
card and one 5V4" DSDD disk. Ideal for programmers not 
using Turbo. 

Source: $95 COMPLETE including tax and shipping. In¬ 
cludes all of the above, and two additional DSDD disks. 

Disks include complete Turbo Pascal source code, detailed 
programmer’s manual (on disk) and several bonus utilities. 
Requires Turbo Pascal 2.0 or 3.0. 

Requirements: MSDOS 2.X or 3.0, 192K RAM — programs 
run in less RAM with reduced capacity. Two drives or hard 
disk recommended. 

TO ORDER: 

VISA/MasterCard orders, call 7 days toll-free 1-800-538-8157 
x830. In California, call 1-800-672-3470 x830 any day. 

Or mail check/money order to: 

TurboPower Software 

478 W. Hamilton Ave., Suite 196 

Campbell, CA 95008 
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K(i). Finding all the keys is not neces- 
sar>^; finding the effective key is SLiffi- 
cient. To find K(i) start at the beginning 
of the ASCII character sequence and 
XOR each ASCII character with C(i) un¬ 
til P(i) is produced. The character that 
produces F(i) must be an element of 
the effective key, K(i). If all of the K(i) is 
known, it is possible to deciypt any files 
that have been encr\q^ted using the set 
of passwords that generated K(i). 

In practice, this merely means that 
a dummy file of any kind must be 
placed into the stream of files that are 
to be encrypted. It can even be put in a 
subdirectory below the one in which 
the enciyption is to be done if the de¬ 
fault switch /s+ is left on. In fact, a 
careless user may have already pro¬ 
vided a dummy file by mistakenly en¬ 
crypting a common file such as COM- 
MAND.COM. Then the intruder can use 
the plaintext-ciphertext pair to find the 
effective key by the simple method just 
shown and go back and deciypt the rest 
of the files that were enciypted under 
that set of keys. This method requires 
that a dummy file equal to or greater 
than the repetition period of the effec¬ 
tive key (only 15 in the example) be 
used; othei*w'ise, the intruder is limited 
to decrypting files less than or ecjual to 
the length of the dummy file. 

Super Enciypter II thwarts the 
above attack in two ways. First, its pass¬ 
word program generates random pass¬ 
words up to 255 characters long. The 
user is provided with a list of all of the 
prime integers up to 255 so that he can 
choose the longest ones and thereby 
give his effective key a repetition period 
much longer than any DOS file. 

Second, an index is kept on the 
master disk so that, instead of always 
starting with K(I), the program encrypts 
each file starting with K(?i) where n is 
the sum of the lengths of the previous 
files encrypted with that set of pass¬ 
words. When fi becomes greater than 
the repetition period of the effective 
key, the starting index for the effective 
key is set to the last remainder. For ex¬ 
ample, assLime the effective key repeti¬ 
tion period is 450 and the first file is 
1,000 characters long. Then the next file 
is XORed starting with character num¬ 
ber 101 of the effective key. Without 
this indexing (missing in the earliest 
version) Super Fnciypter II would be 
vulnerable to the simple plaintext at¬ 
tack. Unfortunately, the documentation 
does not make this clear, although Ob¬ 
sidian claims that an addendum will 
remedy this omission. 

This indexing scheme is not effec¬ 
tive for poor choices of passwords in 


which the repetition period of the effec¬ 
tive key is less than the length of the 
dummy file. In this case, finding the 
effective key is always possible—it just 
may start somewhere in the middle of 
the encrypted dummy file. By modern 
standards of code breaking, the absence 
of either the dummy file or the target 
file is only a trivial complication for an 
attack to be XORed starting from the 
beginning of the effective key. The im¬ 
portance of long passwords is empha¬ 
sized in Obsidian’s documentation, but 
the full implications of the problem are 
not appreciated there. 

If a user is scrupulous in picking ap¬ 
propriate passwords and uses the op¬ 
tions switches properly, the program can 
sei*ve him well—if he can live with an in¬ 
convenient copy protection scheme. 
SuperKey. Borland International’s 
SuperKey is a keyboard enhancer and 
set of utilities that include encryption 
using a proprietary^ algorithm. It is both 
an implementation of DBS and non¬ 
copy-protected implementation for 
$69.95. The present r'eview is restricted 
to the encryption utility; SuperKey in its 
entir'ey deserves a separ*ate discussion. 
The copy reviewed was a beta test ver¬ 
sion that still had some loose ends in 
both the pr'ogr'am and its documenta¬ 
tion. For this reason my remarks will be 
largely restricted to design features. 

Even in beta test form the docu¬ 
mentation was complete and easy to fol¬ 
low. In addition, the encryption featur*es 
wer*e extremely easy to use because of 
some elegant incorporation of pull¬ 
down menus and clear prompts. 

SuperKey is a l^AM-r'esident pr'o- 
gr'am occupying about 50KB. Any file 
can be immediately enciypted by yping 
Alt/ to bring up the main menu and 
then E for the encryption utility. Within 
the encryption menu the program asks 
for the name of the file to enciyy:)t; a 
password of up to 30 char'acters, which 
is not echoed and must be verified by 
typing again; and whether a printable 
ASCII text file is to be generated. 

Answering no to the last question 
generates a file of eight-bit characters, 
while a I'ex gener*ates a printable ASCII 
file that can be ti'ansmitted over stan¬ 
dard telecommunications lines. An 
eight-bit enciypted file is immediateh' 
written over the original plaintext file. 
Purging is thus automatic. In the tele¬ 
communications case, the plaintext file 
is left intact, and a name must be sup¬ 
plied for the printable ASCII ciphertext 
file generated. This presumes that the 
need is for secure communications 
only, and that an enciypted version of 
the file is not genei'ated for local secu- 
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YOUR BUSINESS COMPUTB) 
IS HIDING OUT WITH 1NE CIA 


And there’s a good reason for it. 

You see, AT&T recently redevelop¬ 
ed the business computer. The 
new AT&T 3B series is much more 
compact and easier to use than the 
old style business computers. The 3B 
series doesn’t need any special 
computer rooms or air-conditioning 
systems and it can be placed, ready 
to go, into nearly any office environ¬ 
ment. 

But, the one thing that the mighty 
B’s have in common with their ances¬ 
tors is capability They all use the 
AT&T WE™ 32000 microprocessor, 
the industry’s first true 32 bit chip in a 
system this size. More important, the 
3B series is designed to optimize the 
UNIX™ operating system—which 
only makes sense, because AT&T 
invented UNIX. 

Now, you’ve probably guessed that 
a computer line with this much going 
for it would only be found at a com¬ 
puter dealer with a lot going for him. 
That’s why your 3B is waiting for you 
at the CIA. 

CIA is Computer Integration 
Associates. We’re one of the few value 
added resellers nationwide that AT&T 
has selected to handle the 3B series. 


We’ve got the technical expertise that 
the 3B’s demand, and the support 
team to back them up. In fact. 
Computer Integration Associates is 
an expert at setting up computer sys¬ 
tems for businesses of all sizes with 
applications specialties in account¬ 
ing, manufacturing, legal, medical/ 
dental and financial systems. 

Our PC and Subsystems Division 
can assist you in upgrading your 
existing PC systems as well. CIA can 
provide solutions to all your business 
computing needs. 

So when you’re ready to take a look 
at the 3B Computer, or upgrade your 
existing system, you know what you 
have to do. Look them up at their only 
local hideout: Computer Integration 
Associates. 


Tell them Joe sent you. 




Computer 

Integration 

Associates 




UNIX is a trademark of Bell Laboratories 
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It’s too late 
when you can sra 
that your disc drive 
has probiems... 



ReadiScope 

is your eyes and ears 
inside your disc drives. 



ReadiScope is a comprehensive 
diagnostic program that analyzes 
the current status of a diskette 
drive, it graphicaiiy displays the 
alignment pattern so that 
adjustments to head, spindle 
hub alignment, and rotational 
speed can be made in minutes 
without special equipment. 

■ Floppy drives, single or double 
sided drives, can be tested while 
installed under normal operating 
conditions 

> Ideal for use by: PC Clubs; 

Users with Critical Data; 

Repair Shops; Multi-PC Users; 
Retail Stores 

Requires 48K IBM PC with one operating 
drive. Uses monochrome or graphics 
display. $295. including special diagnostic 
diskette. 

Visa, Mastercard or MO. Add $3. tor 
shipping. Ml residents add sales tax. 

Call 616-327-9172 or send your order 
now to: 

ReadiW^re Systems, Inc. 

RO. Box 515, Portage, Ml 49081 
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rily. If local security is also required, 
the lile must he enciypted again by a 
separate execution of the program. 
There is no separate purge function. 

Enciyption and deciyption are in¬ 
voked from the same command. The 
user does not need to specify which is 
being performed because deciyption is 
the exact opposite of enciyption. How¬ 
ever, the user must specify whether a 
ciphertext lile to be deciypted had 
been originally enciypted into binary or 
printable ASCII format. 

SuperKey's enciyption and decryp¬ 
tion processes are veiy cjuick (see table 
1). It has full suj:)port for path names 
and wildcard characters (both * and ?). 
One nice feature connected with the 
use of wildcards is that using them acti¬ 
vates a prompt that asks for verification 
of each encrcption/deciyption just be¬ 
fore it is performed. In this way, at¬ 
tempts to save time by using wildcard 
specifications will not accidentally en- 
cn’pt or decrypt hies. 

The preparation for telecommuni¬ 
cations of enciypted hies is not a sim¬ 
ple hex conversion, although (as with 
simple hex conversion) the hie size is 
roughly doubled. Hex hies, according 
to Borland, cause problems with some 
international facsimile machines that are 
unhappy with transmitting numbers. Su- 
perKey was designed to avoid this prob¬ 
lem by encoding all characters as let¬ 
ters. One dehciency of vSuperKey is that 
a printable ASCII text hie can overwrite 
any tile that may exist with that name 
without first checking with the user. 

SuperKey is not designed to allow 
for enciyption or deciyption from batch 
hies. An enciyption/deciyption opera¬ 
tion cannot be executed from the com¬ 
mand line. Additionally, the algorithm is 
not sensitive to whether or not the key 
is in uppercase or lowercase. Intended 
as a convenience, this actually dimin¬ 
ishes the key space signihcantly. These 
limitations must be put into the per¬ 
spective that SuperKey is not primarily 
an enciyption product but a keyboard 
enhancement utility that also does en¬ 
ciyption and deciyption. 

As with other Borland programs, 
SuperKey is a large amount of function- 
alit\’ in a small amount of code at a low 
price. Because it is IMM-resident, it is 
always wailing for immediate use, and 
the pull-down menus and clear prompts 
simplify its use. The Borland algorithm 
is proprieiaiy and veiy fast, but as with 
all proprietary algorithms, its crypto¬ 
graphic strength is uncertain. Its DES al¬ 
gorithm is quite fast for DES, and 
should be adequate for medium-securi¬ 
ty enciyption. 


PUBUC KEY SYSTEMS 

Crypt Master. Crypt Master is a non-copy- 
protected public key system by Digital 
Signatures. Its three different versions 
cost $95, $245, and $395, depending 
upon whether the prime number used 
in the RSA algorithm is 39, 77, or 116 
decimal digits long, respectively. Eor all 
but the most exquisitely sensitive data, 
the 77-digit system is adequate. The sys¬ 
tem also includes an algorithm de¬ 
signed by Digital Signatures that is an 
RSA hybrid. Some of the algorithm is 
described in the manual, and the rest is 
available on request. The hybrid algo¬ 
rithm is necevSsai*}’ since the use of RSA 
with 77 digits (the version reviewed) 
makes it clear that 8088 machines do 
not have the computing power for use 
of the full RSA algorithm. 

The Cnpt Master documentation is 
excellent. It keeps the first-time user 
clearly in mind with its glossary of 
terms, good index, and sample use ses¬ 
sions. Technical information sections 
are included in the back of the user 
manual; these include a discussion of 
the RSA implementation that requires a 
firm grounding in college level mathe¬ 
matics. None of the technical detail is 
necessar}^ for the operation of the pro¬ 
gram, however. The documentation is 
educational without being patronizing. 

Because Crypt Master is a public 
key system, a pair of encnption and 
decryption keys, called codes, must be 
generated when using it. The user must 
first supply the name of the key pair or 
code. Next he must supply a secret pass 
phrase of up to 60 characters. Ciypt 
Master offers the important option of 
switching on or off by function key the 
echoing of this secret pass phrase to the 
screen. The system checks to see that 
the same pass phrase has not been used 
elsewhere, since this would make the 
system more vulnerable to attack. 

The user is then asked to enter 20 
random characters that, in combination 
with the secret pass phrase, are seeds 
for the two large numbers that are the 
heart of the RSA algorithm. The random 
characters that are actually typed are in¬ 
consequential; only the time intervals 
between successive keystrokes is used. 
To avoid the fixed time interval of 
IBM’s key inputs when the keys are 
held down, any key struck more than 
once in succession is ignored. 

Next the sy^stem makes two succes¬ 
sive prime number searches by using 
some standard techniques and a propri¬ 
etary' algorithm developed by Digital 
Signatures. The time that is required to 
generate the key pair varies depending 
upon the success of the prime number 
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Obsolete technology — 

it’s not just a hardware problem! 


You wouldn’t dream of wiring your state-of-the-art modem to 
turn-of-the-century technology. Why strangle your computer with 
an antique communications program? 


NightOwl Software believes your modem should open a win¬ 
dow on the world — but without slamming a door on the 
power of your IBM-PC or compatible. That's why we designed 
our MEX-PC communications package to allow you complete 
access to your operating system, utilities and software while 
connected to a remote system. 

Other communications programs limit your on-line options to a 
small set of built-in commands. Not MEX-PC. Our SHELL fea¬ 
ture lets you run your spreadsheet, word processor, database 
management system, or any other program, from within MEX- 
PC while you're on-line — and without loss of text or data. 

That's a claim no other communications software can make — 
and it's just one of many reasons MEX-PC is setting new stand¬ 
ards for power, flexibility and performance in the world of tele¬ 
computing. 


Consider the features: 

• A powerful command processor allows fully automated 
dialing, log-ons, uploads, downloads and log-offs. 

• A built-in HELP program explains all aspects of the software, 
on-line or off. A complete status screen immediately lists all 
current settings. 

• Command driven. No need to wade through level after level 
of menus in a time-consuming search for the commands you 
want to enter or the features you need to change. 

• Fully documented. Includes a typeset, ring-bound, ISOpage 
user's manual and complete tutorial, fully indexed. 

• Wide range of protocols, including Christensen XMODEM 
with both CRC and Checksum error correction. 


$59.95* 

Why spend more for a lot less power? 


Write or call to request our free brochure. 

Credit card orders welcome. 

Give us a toll-free call at 1-800-NITEOWL (In Wisconsin, call 1 -414-563-4013) 

♦Rus $5 Shipping. Wteconsin residents acW 5 percent sales tax. NightOwl Software. Route 1. Box 7. Fcxt AtkinscHi. W1536M 
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USP 


FOR THE 



THE PREMIER LANGUAGE 
OF ARTIFICIAL 
INTELLIGENCE FOR 
YOUR IBM PC. 


■ DATATYPES 

Lists and Symbols 
Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Code 

■ MEMORY MANAGEMENT 

Full Memory Space Supported 
Dynamic Allocation 
Compacting Garbage Collector 

■ FUNCTION TYPES 

EXPR/FEXPR/MACRO 
Machine Language Primitives 
Over 190 Primitive Functions 

■ 10 SUPPORT 

Multiple Display Windows 
Cursor Control 
All Function Keys Supported 
Read and Splice Macros 
Disk Files 

■ POWERFUL ERROR RECOVERY 

■ 8087 SUPPORT 

■ COLOR GRAPHICS 

■ LISP LIBRARY 

Structured Programming Macros 
Editor and Formatter 
Package Support 
Debugging Functions 
OBJ File Loader 

■ RUNS UNDER PC-DOS 1.1 or 2.0 


_ IQLISP _ 

5Va" Diskette 

and Manual_$175.00 

Manual Only_$ 30.00 


Jq Integral Quality 

P.O.Box 31970 

Seattle, Washington 98103-0070 
(206) 527-2918 

Washington State residents add sales tax. 
VISA and MASTERCARD accepted. 
Shipping included for prepaid orders. 


searches, but it is generally less than 
three minutes. These codes or pairs of 
keys are kept in a file called PUBKEYS. 
Whenever a key is needed for encryp¬ 
tion the user is shown the code names 
in this file and asked to choose one. A 
function for deleting existing codes is 
also provided. As the documentation 
strongly warns, this function can be 
dangerous if hies encrypted under this 
key exist with no back-ups of the key. 

The default algorithm for encryp¬ 
tion and decryption is a hybrid cipher. 
Whenever an existing hie name is cho¬ 
sen, Crypt Master issues a warning, and 
the user may enter another name. 

When inputting hie names, the user 
may decide whether to use the RSA 
witli hie compression or the much 
slower, but more secure, pure RSA. File 
compression can be used only on text 
hies containing nothing but printable 
ASCII characters. Then the eighth bit 
can be disregarded, and other redun¬ 
dancies can be eliminated to shrink the 
encrypted hie from 12 to 50 percent, 
thereby decreasing encryption time. 
Compressed hies must be decrypted 
using the RSA expansion mode. 

The default hybrid algorithm re¬ 
quires that an auxiliary key be gener¬ 
ated for each hie by typing a random 
sequence of 48 different keys. The col¬ 
lection of time intervals between the 48 
successive keystrokes is then encrypted 
using the RSA code previously specihed 
and written out as the hrst record of 
the target hie. The auxiliary key is used 
to encrypt the rest of the source hie. 
This key is discarded immediately after 
its use. As soon as encryption begins, 
Crypt Master provides an estimate of 
the time needed to encrypt the hie. The 
estimate is updated as the process be¬ 
gins. It is usually underestimated by as 
much as 50 percent. 

When decryption begins, the user 
is shown the keys available in the 
PUBKEYS hie and is asked to pick one 
and give the secret pass phrase asso¬ 
ciated with that key. A ciphertext source 
hie and a plaintext target hie are cho¬ 
sen. Again, the system gives an estimate 
of the time required for decryption and 
updates it during the process. When us¬ 
ing the default hybrid decryption, the 
secret decryption key in the chosen RSA 
code decrypts the auxiliary key, which 
is the hrst record of the encrypted hie. 
This auxiliary key decodes the rest of 
the ciphertext hie. 

The secret decryption key of the 
pair is not encrypted by DES and 
placed in the key hie. Instead, Crypt 
Master transforms the secret pass 
phrase into an integer, which is sub¬ 


tracted from the prime factor that con¬ 
stitutes the RSA secret key (called d). 

Only this difference is placed in the 
PUBKEYS hie, and thus no information 
that would allow a reconstruction of the 
secret key, d, is contained in the hie. 
PUBKEYS can be given to anyone to 
send messages securely. Alas, the Jiybrid 
cipher, despite all its elegance and 
speed, is not commutative, so only the 
RSA mode can be used for digital signa¬ 
tures. But this is hardly a big problem 
since critical information, such as digital 
signatures, secret keys, and short mes¬ 
sages, could be handled with RSA, and 
the hybrid used for the rest. 

To support a standard telecommu¬ 
nications system. Crypt Master contains 
a function that can convert encrypted 
hies into printable ASCII characters and 
back to their original form. The trans¬ 
formation is a conversion into hexadeci¬ 
mal and back to eight-bit ASCII. Surpris¬ 
ingly, much more time is needed to 
convert to hex than to encrypt the hie 
with the hybrid cipher. A hex converter 
can be obtained from a bulletin board 
or local user group that will run much 
faster than the one in Crypt Master. 

The program has a few other weak¬ 
nesses. Any encryption or decryption 
process can be stopped in midstream 
simply by hitting Esc; but if Ctrl-C is 
used out of force of habit, the system 
will lock up the next time Crypt Master 
is called from the DOS prompt. The 
screen can be thrown into disarray by 
typing Ctrl-L when asked for a hie 
name. The program does not support 
subdirectories and path names. How¬ 
ever, a listing of an alphabetically 
sorted directory is available from within 
Crypt Master. The system would beneht 
from integrating its purging function 
into the encryption process so the user 
does not have to switch to another part 
of the program to purge or possibly 
forget purging altogether. 

Aside from these few lapses, the 
hne documentation, ease of use, fast 
performance, reasonable price, and 
general elegance of Crypt Master make 
it a good choice as a public key encryp¬ 
tion system. In addition, it provides the 
high security and digital signature capa¬ 
bility of genuine RSA. Created by two 
mathematicians formerly of the Univer¬ 
sity of Chicago, the system is as clean 
and elegant as a mathematical proof. 
PhasorCode 1000. PhasorCode 1000 by 
International Phasor Telecom Ltd. is a 
runtime, Prolok-protected public key 
system for $595, or $495 without com¬ 
munications support. This public key 
system is an implementation of a pro¬ 
prietary algorithm and not of RSA. This 1 
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ASYSTmultiple windows permit side-by- side 
comparisons. The two-dimensional FFTroutine, 
shown, is one of the many built-in functions. 



Least squares, polynomial, exponential, and 
logarithmic cun/e fitting routines fully 
integrate with other ASYST capabilities. 



With ASYST, data acquisition and analysis 
rautines can be combined to create powerful, 
menu-driven functions. 



ASYST integrates analysis functions with 
graphics. On-screen cursors allow interactive 
selection of curve segments. 



Acquisition, analysis and graphics capabilities 
turn your IBM PC into a powerful workstation. 


ASYSTond your IBM PC, XT/^ AT, or 
compatible put you in direct control. 

You can reduce data while collecting- 
displaying results as you proceed. Now 
for the first time you can pull informa¬ 
tion through the analytical process with¬ 
out timesharing delays or software 
bottlenecks. See why "'scientists and 
engineers will rejoice at having such a 
versatile tool to turn their PC's into 
minis" —PC Magazine. 

Get the speed and precision of a 
minicomputer-at a fraction of the cost. 

•ASYST fully utilizes the PC's 8087 copro¬ 
cessor tor precision exceeding that of 
other micros —and many minis and 
mainframes. 

•A 1024-point FFT with ASYST/IBM PC 
takes less than 3 sec. An optimum perfor¬ 
mance custom routine on a DEC 11 /23 + 
minicomputer with FPF 1 T“ took 2 sec.-at 
five times the price. 

ASYST is composed of three separate, 
but fully-integrated, modules: 

Module 1: System/Graphics/Statistics 

establishes the environment. Includes 
data representation and storage; arith- 

Copyright 1984 by Macmillan Software Company. 


rnetic, trigonometric, hyperbolic and other 
mathematical and statistical functions; 
direct graphics output and display; array 
manipulation; control of vectors and 
matrices; automatic plotting; file manipu¬ 
lation; programming control structures; 
and a built-in text editor. 

Module 2: Analysis reduces and ana¬ 
lyzes data. Includes Eigenvalues, Eigen¬ 
vectors, polynomials, least squares 
approximations, curve fitting, convolutions, 
integration, differentiation, smoothing, and 
Fast Fourier Transform. 

Module 3: Data Acquisition allows 
interfacing with laboratory instruments. 
Commands such as "A/D.IN" allow data 
communication with standard interface 
boards. Includes A/D and D/A conver¬ 
sions, digital I/O, timing, and triggering. 
Commands can be combined for custom¬ 
ized automatic acquisition and control. 

• Module 1 works alone-or with either of 
the.other two modules-allowing you to 
tailor the system to your specific needs. 

• All functions are always available. You 
never have to leave the system to access 
any of its capabilities. 
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Built-in routines. Full programmability. 

• Use straightforward, pre-programmed 
commands such as XY.DATA.PLOTand 
ARRAY. EDIT. 

• Combine and modify commands to 
extend the system for your custom 
applications. 

Take advantage of our 30-day no-risk 

offer. Call (800) 348-0033, today! 

In New York state, call (212) 702-3241. 





MACMILLAN SOFTWARE CO. 

An Affiliate of Macmillan Publishing Company 
866 third Avenue, New York, NY 10022 
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explains why enciyption and decnption 
are fairly fast on an 8088 machine, but 
it also prevents PhasorCode from pro¬ 
viding digital signatures. 

This big system, occupying almost 
all of a 360KB disk, offers much func¬ 
tionality and is well documented; spe¬ 
cial effort is taken to lead the inexper¬ 
ienced user carefully through the de¬ 
tails of the system. The documentation 
includes a glossaiy of terms and a short 
history of enciyption. International Pha- 
sor Telecom provides a toll-free 800 
number for its customer support divi¬ 
sion in Vancouver, British Columbia. 

PhasorCode lOOO’s available set of 
function keys for a gi\’en menu is high¬ 
lighted at the bottom of the screen. A 
help key can be pressed at almost any 
time, but it is of limited value since it 
only repeats sections of the manual that 
must be traversed serially. A context- 
sensitive help .system would be more 
useful. Since PhasorCode is a public ke\' 
system, the first task for the user is to 
generate a pair of encr\ption (publically 
available) and decryption (secret) keys. 
This is done with the create command, 
which is invoked by a function key. At 
this point the user mu.st enter a pass 
phrase (8 to 32 characters, such as “my 
dog’s license # is 87654”), which en¬ 
crypts the secret decryyotion key using 
the DES. The pass phrase must be typed 
a second time without echoing for veri¬ 
fication. (Be careful to distinguish be¬ 
tween the secret pass phrase and the 
secret decryption key.) 

PhasorCode also has a utiliy that 
permits changing of the secret pass 
phrase at any time while the key pair 
remains the same. A name is given to 
the key pair file; when the program ver¬ 
ifies that no other file uses this name, 
the user must enter a string of about 


200 characters as a seed for the genera¬ 
tion of the ke\' pair. This typically re¬ 
quires less than two minutes. 

Enciyyotion is invoked from the 
top-level menu. The user supplies the 
name of the plaintext file and the name 
of the target file. If no other files exi.st 
with the name of the target file, the 
program asks for the name of the key 
file that contains the public enciyption 
key. At this point the user must decide 
whether to purge the plaintext file. De¬ 
cryption proceeds in the same way ex¬ 
cept that the user must give the correct 
pa.ss phrase that will allow the DES to 
unlock the secret dectyption key. 

Key administration can be done 
within the program. A utility keeps 
three key files in a table that is dis¬ 
played when an enciyption key is to be 
.selected. Entries in the table can be de¬ 
leted or inserted. Any additional keys 
are kept in separate files on the disk. 
Eull support for DOS 2.x subdirectories 
and path names is provided. At almost 
any time from within PhasorCode a di- 
rectoiy search may be performed with 
the same power as the .standard DOS 
Dir command. At the main menu a util¬ 
ity can also be accessed to use the DOS 
commands Dir, Erase, Rename, Type, 
and Copy, although it may be faster and 
easier to exit the program and i.ssue the 
commands directly from DOS. In 
changing from one function to another 
(.say from the electronic mail utility to 
enciyption or from deciyption to the 
DOS utility), Pha.sorCode is slow due to 
a great deal of disk acce.ss. 

The communications option offers 
.some extra functionality that takes en- 
ctyted files and transforms their un¬ 
printable characters into printable ones 
so that they can be sent over standard 
telecommunications .systems. This trans¬ 


formation increases the file size by 
about one-third. Before decrypting, 
such files mu.st be put back into their 
original, encrypted form. If disk space is 
exhausted, all programs abort without a 
lo.ss of data. A plaintext header can be 
placed on the encrypted files. Also in¬ 
cluded is a nice safety feature that will 
not allow a secret decryption key to be 
prepared for transmission without its 
first being encrypted. 

The first version of Pha.sorCode 
tested, 1.2, had several bugs. The major 
bugs involved the inability to run any¬ 
thing but the simplest encryption and 
decryy^tion functions from a hard disk. 
Transforming files to prepare them for 
telecommunications also caused prob¬ 
lems. A new version cleared up the 
communications suppon, but would not 
load from the hard disk. Simplifying the 
environment by' removing all attach¬ 
ments except the device driver for the 
hard disk and all operating .system 
RAM-resident utilities did not help. The 
problem may involve the Prolock copy 
protection system. 

The programs are big .EXE files 
run from within batch files rather than 
being memory^-resident all of the time. 
Despite the repeated assertions in the 
manual that the .system requires 256KB 
of memoiy to run, it will, in fact, run 
with 192KB, although slowly. Every time 
a major function is changed there is 
much disk grinding and waiting. The 
program is even slow when running 
from a hard disk, because every time 
enciyption or decryption occurs, the 
Prolock protection scheme must first be 
read from the master floppy. The flop¬ 
pies also grind to replace parts of the 
operating system that have been over¬ 
written and apparently need to be re¬ 
freshed when moving among the vari- 


TallScreen" takes the DRUDGERY 

OUT OF DOS 


• 1000 lines of screen output saved to 
scroll through for review and editing 

• Commands and directory paths 
automatically saved for quick recall 
again and again 

• Screen output and commands edited with 
standard, powerful, easy-to-learn and 
easy-to-use word processor techniques 

• Screen output saved to file or printer, or frozen 
anywhere on the screen 

• DOS commands help file included for quick 
reference 

• Keyboard macros supported similar to the IBM 
Personal Editor. 

For the IBM PC®. PCjr. XT. AT. or compatibles. Works with DOS 2.00 and 
above. Works wilh PROKEY''* and SIDEKICK’T Compatible with most 
mouse systems. Next day shipping on VISA/MC. MD & NM residents add 
sales tax. 


* 49.95 


INTRODUCTORY PRICE 


ttTallScreen has completely changed 
the way I use DOS.ff 

Bob Beilstein, PC user 

iiA godsend for power users.ff 

Hanno Hinsch, Author of TELIOS 

ttThis is the way DOS should have been 
designed in the first placelff 

Rex Swain, Technical Director Parallax Systems 

ttJust recalling screen output and past 
commands alone is worth the price. 

Edward T. Garner, VP Finance ARIES Group 


For orders or information see your 
local dealer or call 800-522-0290 

QUALITAS, INC., P.O. BOX 3AK/UPB 
LAS CRUCES, NM 88003 505-522-0290 



QUALITAS 
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EX S Y S 


A LOW COST EXPERT SYSTEM 
DEVELOPMENT TOOL 

Create knowledge based, probabilistic IF-THEN rule expert 
systems 

Full available memory used and written in C for fast, 
efficient code 

700 rules per 64k of memory over 192k 

Performs backward chaining and can explain its logic 

ALL input is English text, algebraic expression or menu 
selection 

Numeric variables can be used and calculated by the expert 
system 

Trig, log, exp, sqrt functions supported 

Developed expert systems marketable WITHOUT ROYALTY 

Requires 256k and DOS 2.0 or higher 


DEMO DISK — Demo knowledge bases, text of manual, 
automated instruction on how to use the program and ability 
to create and run rules - $10 (refundable with purchase) 

FULL PROGRAM — $295 + $5 postage and handling 


EXSYS INC, PO BOX 75158, CONTR. STA. 14, ALBUQUERQUE, NM 87194 
(505) 836-6676 


OVERCOME 

FORTRAN and PASCAL 

LIMITATIONS WITH 


$89 



Visa/MC 


NO 


LIMIT 


A library of 58 Assembler routines transforms MS FORTRAN and PASCAL 
plus other 8086/87/88 FORTRANs into the flexible, responsive, complete lan¬ 
guage needed for the microcomputer environment. Ver 1.0 Features: 


EXTENSIVE GRAPHICS 

FULLSCREEN CONTROL 
STRING MANIPULATION 


(Get, Put, Paint, Color, Dot, Line, Box, Circle, 
Ellipse, Large Characters) 

(Windows, Cursor, ReadWrite Screen) 

(Match, Compare, Concatenate/Extract, Pack, 
Justify, Zero Fill) 


KEYBOARD CONTROL 
FILE MANAGEMENT 
COMMUNICATIONS 

OTHER FEATURES 


(Read Key During Execution, String Read) 
(Exist?, Rename, Delete) 

(Set Com Line, Send/Receive, Line/Modem 
Status) 

(Peek, Poke, Determine Time/Date, Random 
Numbers, Beep, Clear Screen, OR/AND/ 
XOR/NOT/NEG of ByteWord, Printer Status) 


Ver 2.0 with 92 routines now available. 
Directories, Command Line Read, Program Chaining, 
Interrupt Driven Communications. $129. Upgrade $40. 

M I E I F Environmental Inc. 

P.O. Box 26537 Austin, Texas 78755 

(512) 251 -5543 Outside Texas (800) 562-9700 
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Communications Software for 
Micros 
Minis 

Mainframes 


.WANG 


IBM 



.inppic 


Any computer with BLAST can talk to any other computer with BLAST, the 
universal file transfer software linking many (jifferent computers, operating 
systems, and networks. No add-on boards: use any asynchronous modems 
or direct-connect for fast, error-free data transfer, even via noisy phone 
lines, satellites. LANS, and packet networks. 


$250/micros 


$495-895/minis 


$2495 up mainframes 


Communications Research Group 

8939 Jefferson Hwy Baton Rouge. LA 70809 504-923-0888 
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Fortran Scientific Subroutine Package 

CQDtains Apprcx. 100 Fcrtran SubrQutines CQvering: 

1. Matrix Storage and Operations 7. Time Series 

2. Correlation and Regression 8. Nonparametric Statistics 

3. Design Analysis 9. Distribution Functions 

4 Discriminant Analysis 10. Linear Analysis 

5. Factor Analysis 11 Polynomial Solutions 

6. Eigen Analysis 12. Data Screening 

Sources Included 


$295.00 


FORLIB-PLUS'" 

Contains three assembly coded LIBRARIES plus support. 
FORTRAN coded subroutines and DEMO programs. 

The three LIBRARIES contain support for GRAPHICS. 
COMMUNICATION, and FILE HANDLING/DISK SUPPORT. An 
additional feature within the graphics library is the capability of one 
fortran program calling another and passing data to it. Within the 
communication library, there are routines which will permit interrupt 
driven, buffered data to be received With this capability. 9600 
BAUD communication is possible. The file handling library contains 
all the required software to be DOS 3 0 PATHNAME compatible. 

STRINGS & THINGS’" 

Support for CHARACTER MANIPULATION (string support), 
SHELL. BATCH. MUSIC. CMD LINE, and ENVIRON CTRL 

$69.95 each 

P.O. Box 2517 ALPHA Ort/t 

Cypress. CA 90630 (714)894-6808 

California residents, please add 6% sales tax 

Versions available for IBM Professional Fortran 
or MICROSOFT 3.2 Fortran 
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ENCRYPTION 



Periscope... A Direct Hit! 


“A great debugger... If you’ve been frustrated by 
programs that don’t behave the same for the debugger 
as when running alone, or that crash altogether, you 
should check out Periscope...” 


PC REPORT, Boston Computer Society 


"It works, and works well!! In the first day of use I 
finished up two weeks of problems!! Really ex¬ 
cellent!!!” 


Great for straightening out confused C 
pointers! Using its breakpoint power, you can stop 
on reads and writes to ranges of memory. Stop on 
registers, words, and bytes, too. 


Peter Loots, Periscope User 


Periscope’s differences hit home! Its 

breakout switch gives you control, even when in¬ 
terrupts are disabled. Periscope’s imique power 
helps you solve the difficult problems. Debug device¬ 
drivers, memory-resident, and non-DOS programs. 


It’s tough. Periscope’s 16K RAM board is write-protected. Runaway 
programs can’t touch crucial debugger code! Examine the system, safely, at 
any time: Periscope saves the interrupt vectors and buffers it uses, then 
restores them when done. It uses ROM BIOS calls for functions except file 
access, so DOS can’t clobber itself. 


It gets you moving, it’s commands are similar to Debug’s, so you’ll 
master it quickly. On-line help is there when you need it. You can define the 
windows you want; you can design easy-to-read memory displays. Periscope 
supports C, Assembler, BASIC, and Pascal. Comprehensive symbol sup¬ 
port gives you a roadmap through memory tying back to your soiurce. 

It’s risk-free. Periscope is backed up by a 30-day, money-back guarantee! 
The board is warranted for a year. Technical Support? You get the best 
there is... direct from Brett Salter, Periscope’s author! 

It requires. An IBM PC, XT, AT, Compaq, or close compatible; PC- 
DOS, 64K RAM; a disk drive and an 80-column monitor. With two 
monitors. Periscope’s screen is displayed on the monitor not in use. With 
one monitor, a keystroke switches screens. 

It’s power you can afford. At $295, you can afford Periscope’s 
professional power. The system includes the memory board, breakout 
switch, debugger software, manual, and quick reference card. 

Order now! Call toll-free (800) 722-7006 to place your order or to get 
more information. MasterCard/VISA accepted. 


Get your programs up and running; 

UP PERIS 

Data Base Decisions/14 Bonnie Lane 




Atlanta, GA 30328/(404) 256-3860 


CIRCLE NO. 215 ON READER SERVICE CARD 


ous Utilities. All of this makes Phasor- 
Code the slowest package reviewed. 

The designers of PhasorCode 
allowed the DES to be used only for 
encrypting the decryption key. Adding a 
few lines of code would make the DES 
available for general use, thereby en¬ 
hancing the overall versatility and 
power of the package. This option 
would be especially attractive in light of 
the proprietary' nature of the encryption 
algorithm and the uncertainties inher¬ 
ent in such an approach. 

CRYPTOGRAPHIC STRENGTH 

Even with the programs that are consid¬ 
ered easy to use, a nontrivial effort is 
required to encrypt files safely. Sloppy 
use of any of these programs can trans¬ 
form them into efficient hie purge rou¬ 
tines. The biggest problem lies in re¬ 
calling which hies are encrypted under 
which keys, without writing this infor¬ 
mation down where others can see it. 

What level of security is achieved 
for this effort and expense? In the case 
of P/C Privaq', PhasorCode, and Su- 
perKey, which employ proprietary’ en- 
ciyption algorithms, it is impossible to 
know. The tradition in cryptography' has 
been to make the algorithm widely' 
available so that many disinterested and 
capable parties could examine it to de¬ 
termine its strength, as in the case of 
DES and RSA. Then, given these expert 
opinions, the burden on the user is just 
to keep his keys secret. 

Both the DES and RSA are consid¬ 
ered quite secure as measured by' the 
number of CPU hours or years required 
to break these schemes. Both of them 
easily can be made more secure by 
multiple enciyptions with different keys 
in the case of DES or by increasing the 
size of the prime numbers that make 
up N in RSA. In the latter case, a sub¬ 
stantial performance penalty is paid 
when using larger numbers, but some 
users are willing to pay this price for 
the increase in security. If the DES pri¬ 
vate key system is adequate. Data En¬ 
coder by IBM is a safe choice. If a pub¬ 
lic key system is needed for secure 
communications and not just locking up 
files locally, then Crypt Master (along 
with a good hex converter) is recom¬ 
mended. Crypt Master also provides 
digital signatures. Since it also imple¬ 
ments DES, SuperKey is good for me¬ 
dium-security enciyption needs. 

The user should keep in mind, 
however, that enciypting files, whether 
for a shared hard disk or for communi¬ 
cations, is not the answer to all security 
problems. It is just as easy to purge en- 
cry'pted hies as it is to purge plaintext. 
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Access protection is another level of se¬ 
curing that has to be considered. Even 
the best of tools in careless hands can 
be worthless, and when security is at 
stake a badly handled tool can be veiy 
damaging indeed. Imi—I 

Qypt Master: 39-digit reision, $95.00; 
77-digit version, $245.00; 116-digit 
version, $395.00 
Digital Signatures 
5453 S. Woodlawn 
Chicago, IL 60615 
312/324-6533 
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Data Encoder: $99.95 
IBM 

P.O. Box 1328-S 
Boca Raton, EL 33432 
305/998-2000 

CIRCLE 306 ON READER SERVICE CARD 

Data Padlock: $150.00 
Glenco Engineering Inc. 

3920 Ridge Avenue 
Arlington Ileights, IL 60004 
312/392-2492 
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P/C Privacy: $140.00 
MCEel Inc. 

Three Bala Plaza East 
Bala Cynivyd, PA 19004 
800/MCTEL84 
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PhasorCode 1000: $495.00; $100.00 
extra for communications support 
International Phasor Telecom Ltd. 

134 Abbott Street 
Vancouver, B.C. V6B 2K6 
800/663-0545 
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Super Enctypter IT $225.00 
Obsidian Computer Systems 
236 N. Santa Cruz Avenue 
Los Gatos, CA 95030 
408/395-7900 
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SuperKey: $69.95 
Bor la) id Inten lational 
4113 Scotts Valley Drive 
Scotts Valley CA 95066 
408/438-8400 

CIRCLE 301 ON READER SERVICE CARD 


Victor MansJitHd is chairman of the depart¬ 
ment of physics, associate professor of plyysics 
and astronomy, and adjunct professor of 
computer science at Colgate University. For 
the past few years he has worked as a consut- 
tant in computer security' and formal veiifi- 
cation of software correctness. 



Introducing 


HCS/EDITOR 


with 


Only 

$ 49^5 


15 day money 
back guarantee! 


TSO/SPFwn _ 

and Continuous State of the 

CSA entitles you to the latest HCS/E release for only $8.00 


Finally an editor that’s 
Not a bear to use! 


TSO/SPF is the default format; however you can personalize 
the HCS/E screen format command verbs, special function 
keys, and even the color combination to what suits you best, 


Capabilities 

• Personalization of screen, 
keyboard and color 

• Utilizes all memory 

• Edit/Browse/Delete/Print 
files 

• Multiple sessions 

• Copies data between sessions 

• File and full disk recovery 

• DOS path support 

• Repeat find/change 


*Plus $5.00 shipping and handling, 
foreign orders $10.00 shipping 
and handling. 

TSO/SPF is a mainframe product of 


• Tfext entry mode 

• Combine line feature 

• Extended characters 
(ASCII 127-220) 

• Hex and exclude line displays 

• Four way scrolling 

• Up to 254 character lines 

• Copy, move, delete, repeat, 
insert, overlay, shift line 

. PC. XT, AT, 3270PC 


WHteuristic 
mter 
systems 

853 Hickory Drive 
Carmel, IN 46032 
(317) 848-8981 


fCompi 

^Svstei 


International Business Machines. 


VISA 


MasterCard 


JUNE 1985 


CIRCLE NO. 143 ON READER SERVICE CARD 


179 





































GIBSON MIX Benchmark Results 

Calculated S-Profile 

(Representative COBOL statement mix) 

Execution time ratio 


mbpCOBOL 
$1000 


Please send complete 
mbp COBOL information to: 


Now, the mbp COBOL Compiler 
offers unrivaled convenience to go 
with its unmatched performance. 

Here are the convenience features 
you’ve wished for: 

1) an enhanced Screen Management System 
with program-controlled video attributes and 
color; 2) support for PATH & sub-directories; 

3) DOS command execution from within 
a COBOL program; 4) ‘permanent’ 

DEFAULT modification. 

The new mbp Compiler has them 
all! And they’re exclusives: you get 
them only with mbp. 


mbp COBOL: the choice 
of professionals. 

It’s no surprise more and 
more companies like Bechtel, 
Bank of America, Chase, Citicorp, 
Connecticut Mutual, Hughes 
Aircraft, McDonnell-Douglass, 
and Price-Waterhouse choose 
mbp COBOL. 


Make it your choice, too. 
Just send the coupon, or call, 
for complete information. 
Today 


*128K system with hard disk required IBM PC & AT are IBM TMs: Netware is a Novell, Inc. 
TM; Level II is a Micro Focus TM. R-M is a Ryan-McFarland TM; Microsolt is a Microsoll TM 


NAME 




Plus, it’s 4 times faster. 

Because the mbp COBOL 
Compiler generates native machine 
language object code, it executes programs 
at least 4 times faster (see chart). Now, we’ve 
made that performance even more convenient 
to use. 


The complete COBOL. 

An Interactive Symbolic Debug Package included stan¬ 
dard; Multi-keyed ISAM structure; SORT & CHAIN; GSA certification 
to ANSI ’74 Level II; IBM/PC-AT and TI Professional compatibility; with 
mbp, you get it all. Optional: Novell NetWare interface. 


COMPANY_ 

ADDRESS_ 

CITY/STATE/ZIP 


PHONE 


mbp Software & Systems Technology, Inc. 

7700 Edgewater Drive, Suite 360 
Oakland, CA 94621 

Phone 415/632-1555 


mbp* 

Level ir 

R-M* 

Microsoft* 

COBOL 

COBOL COBOL 

COBOL 

1.00 

4.08 

5.98 

6.18 
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PROGRAMMING PRACTICES 


TED FORGERON 


Machine Specifics 

What kind of computer is this and does it have a 
math coprocessor installed? 



T hou shalt write portable programs. 

Developers of personal computer 
software have this maxim deeply em¬ 
bossed on their foreheads. The brain¬ 
washing probably started in college 
when professors encouraged them to 
code class assignments in “standard" 
FORTll^N, “standard" COBOL, or 
“someday standard" C. Now, employers 
insist that their work be transportable 
to the whole IBM PC family, PC clones, 
future SLiper-duper PCs that IBM hasn’t 
even announced yet, and heaven help 
us, totally different computer architec¬ 
tures such as the Apple Macintosh. 

Portability sometimes is more eas¬ 
ily accomplished for computers from 
different manufacturers than for ma¬ 
chines from the same manufacturer. For 
example, several popular applications 
programs for the PC have been ported 
to the Apple He with a minimum of ef¬ 
fort, but the same applications do not 
yet run on the PQ>* or the PC/AT. 

These supposedly portable pro¬ 
grams are often sensitive to the speed 
of disk drives, the speed of the micro¬ 
processor, differences in video I/O pro¬ 
gramming, or the absolute location of 
system variables in memor)^ Even 
though the computers that make up the 
IBM PC family are remarkably compati¬ 
ble, many subtle differences exist from 
model to model. For example, the PQ>* 
has enhanced graphics capabilities and 
fanc>^ sound generation while the AT 
has modes for memor\^ protection and, 
aided by its 80286 CPU, causes pro¬ 
grams to run much faster. 

Another problem that plagues por¬ 
tability is optional equipment. Probably 
the most troublesome case in point is 
the high-performance math coproces¬ 
sor. For a small investment, a user can 
add an 8087 to his PC, XT, or Portable 
PC. For a little more money, he can in¬ 
stall an 80287 in his AT. Either of these 
coprocessors can significantly increase 
the speed of applications that do a great 
deal of number crunching, but neither 


of them comes as standard equipment. 
Programs have to decide on-the-Ily if 
they are able to execute instructions on 
the math coprocessor. 

IDENTinCATION CODES 

A program must find out which com¬ 
puter it is running on so that it can 
take advantage of that computer’s 
machine-specific standard features with¬ 
out sacrificing portability. The simplest 
way for a program to determine the 
type of computer it is running on is to 
test the machine identification b\l;e lo¬ 
cated in ROM. Fortunately, IBM has sup¬ 
plied machine identification codes for 
each of the computers in the PC family. 
In all but one case, the members of the 
PC family have specific hardware differ¬ 
ences. The only exception is the XT and 
Portable PC, which share the same 
machine ID because they have exactly 
the same system board. 

The machine identification codes 
are OFFH for the PC, OFEII for the XV 
and Portable, OFDU for the PQ’r, and 
OFCII for the AT. The machine ID byte 
containing the machine ID code is lo¬ 
cated in ROM at location F000:FFFE. 

The program shown in listing 2, 
MACIIINE.ASM, gives the algorithm for 
checking the machine ID. 

The batch file shown in listing 1, 
MAKECOM.BAT, has been provided to 


assemble, link, and convert from .EXE 
to .COM format all the programs de¬ 
scribed in this article. The user simply 
needs to execute the batch file with the 
name of the source file to be assembled 
after MAKECOM: 

A>MAKECOM MACHINE 

Notice the /r toggle at the end of the 
compiler invocation in MAKECOM.BAT. 
This instructs the macro assembler to 
accept mnemonics specific to the 8087 
and 80287 coprocessor chips. Without 
the /r, the macro assembler will flag all 
coprocessor mnemonics as errors. The 
user should also keep in mind that re¬ 
lease 1.0 of IBM’s macro assembler did 
not support /r or anything connected 
with the 8087 coprocessor. Remember, 
in the beginning IBM did not acknow¬ 
ledge the existence of the 8087, much 
less support it through software. How¬ 
ever, later releases of the company’s 
macro assembler do support the num¬ 
eric coprocessor. 

If MACHINE is run on a PC-compat¬ 
ible computer, it returns a message re¬ 
porting that the machine is not an IBM 
computer. When it is run on members 
of the PC family, MACHINE displays a 
message telling what the system is. The 
listing, MACHINE.ASM, can be modified 
by changing the code at the labels PC, 
XT, JR, and AT. 
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BEFORE 
YOU BUY 
ANOTHER 
PIECE OF 
SOFTWARE 


CONSULT 
THIS BUYER’S 
GUIDE 



S electing the programs, systems, 
and games for your personal 
computer can be an ordeal. You 
want the best package that’s compatible 
with your system—a/ the right price! 

LOOK NO FURTHER, THE 
OLYMPIC EDITION OF THE 
CREATIVE COMPUTING 1984 
SOFTWARE BUYER'S GUIDE 
IS HERE! 

The Editors of CREATIVE COM¬ 
PUTING have awarded the Olympic 
Gold, Silver and Bronze medals to the 
leading software packages in Educa¬ 
tion, Word-Processing, Spreadsheets, 
Games and Database Packages...Full 
product descriptions, reviews and 
screen photos help you choose the 
package you need and want! 

You also get a complete directory of 
software products for the Apple, Atari, 
Commodore 64, TRS-80 Color Com¬ 
puter and IBM PC. with price, system 
requirements and program descriptions 
that help you select, not settle. 

A full listing of software manufactur¬ 
ers, with names, addresses, types of 
software and compatible hardware 
requirements makes this the most com¬ 
plete software guide on sale today! 

ORDER YOUR COPY TODAY! 
Also available at your local newsstand 
and computer store. 


AN14 

SOFTWARE BUYER’S GUIDE 

CN 1914, Morristown. NJ 07960 

I'm enclosing $4.95 ($3.95* plus 
■ $1.00 postage and handling) for the 

1984 SOFTWARE BUYER’S GUIDE. (Outside 
USA $6.00.) 

Mr./Mrs./Ms._ 

print full name 

Address___ 

Cit^_ 

State /Zip_ 

•Residents of CA. NJ and NY State add applicable sales 
tax. 
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To use the extra number-crunching 
horsepower of the 8087 or 80287, a 
program first must discover if a copro¬ 
cessor is installed in the system. The 
math coprocessor is optional equip¬ 
ment; it cannot be blindly used if it is 
not there. Executing 8087 or 80287 
instructions without an 8087 or 80287 
installed can hang the .system. There are 
two ways (one not .so good and one 
excellent ) to detect the presence or 
absence of an 8087 or 80287. 

IBM recommends that programs 
Li.se BIOS interrupt IIH to find out if a 
math coproce.s.sor is installed. Interrupt 
111 I returns a word that IBM calls 
equipment flags. Bit 1 of the equipment 
flags is set to 1 if a math coproce.ssor is 
present and 0 if not. 

SWITCH SETTING 

So far, .so good. But IBM’s suggestion 
has a .serious problem. The BIOS uses 
the .switch settings on the PC, XT’, PQ'r, 
or Portable PC .system board to initialize 
the equipment flags. Why is this a prob¬ 
lem? It started with an innocent mistake 
that took place within IBM. 

System board .switch block 1, 

.switch 2 tells the BIOS if the computer 
has a math coproce.ssor installed. If 
.switch block 1, .switch 2 is ON, then no 
coprocessor is installed. Conversely, if 
.switch block 1, switch 2 is OFF, then a 
coproce.ssor is installed. The settings for 
this switch are counter-intuitive, ON 
means no and OFF means yes. That’s 
where IBM's mistake comes in. 

The IBM Guide to Operations states 
that the math coprocessor .switch 
should be set more logically as ON for 
I’ex and OFF for jio. Unfortunately, 
the.se incorrect .switch .setting instruc¬ 
tions appeared in thousands of copies 
of the manual. The incorrect switch set¬ 
ting instructions have been followed by 
so many dealers and PC owners that the 
equipment flags are no longer a valid 
way to find out if a math coproces.sor is 
present, even if IBM says so. 

Those users who trust the switches 
to be accurate, however, can use the 
program in listing 3, MATILSWIT.ASM, 
to read the BIOS equipment flags. The 
program prints out a message to let the 
user know if the BIOS thinks the ma¬ 
chine has an 8087 or 80287 installed. 
Like MACHINE.ASM, MAT! ISWIT.ASM 
can be a.ssembled and converted to a 
.COM file by using MAKECOM.BAT. 

If the BIOS interrupt 1 III cannot 
always be trusted, how can the user re- 
liabK’ find out whether or not a math 
coprocessor is present? The onl)’ sure 
way is to quei*}^ the chip itself. This is 


not as easy as it .sounds because there 
are t^^o different math coprocessors: 
the 8087 for the members of the PC 
family that use the 8088 microproces- 
.sor, and the 80287 for the AT. 

No one knows the problems asso¬ 
ciated with math coprocessor detection 
better than Microsoft, the creators of 
DOS and a host of software develop¬ 
ment tools for the PC. When the AT was 
first introduced, Microsoft got caught in 
an embarrassing situation. It was smart 
enough not to trust the BIOS’s assess¬ 
ment of whether a math coprocessor 
was present; but it used an algorithm to 
quen^ the 8087 that did not work prop¬ 
erly with the AT’s 80287, The result was 
that several of Microsoft’s products, in¬ 
cluding the MS-Pa.scal and MS-FORTRAN 
compilers, falsely thought that an 80287 
was present on an AT even when it was 
not. This resulted in the compilers gen¬ 
erating code that routinely gave false re¬ 
sults for math operations when an 
80287 was not present. (See “Pascal 
Bugs,’’ Ted Forgeron, PC Tech Journal, 
May 1985, p. 199.) 

MAT!iCHIP.ASM, the program in 
listing 4, uses a math-coprocessor- 
detection algorithm that works just as 
well with the 80287 as it does with the 
8087. The technique used in the algo¬ 
rithm came from the microprocessor 
components group at Intel: the fninit 
instruction goes out and attempts to ini¬ 
tialize the coprocessor. No harm is 
done if a coprocessor is not installed. 
Then, the coprocessor is queried for its 
control word. If an 8087 or 80287 is 
present and operative on the bus, it will 
return 03U in register AH. If no copro¬ 
cessor is installed, since AH was origi¬ 
nally cleared, lack of a coproces.sor will 
leave the 0 value in AH. 

One side benefit is that the core of 
the algorithm used in MA'niCHIP.ASM 
does not depend on a specific brand of 
computer, BIOS, or DOS. It can be run 
on any computer that has a member of 
the iAPX 86 or LAPX 286 processor 
family as its microproce.ssor. 

If MATHCHIP and MATHSWIT give 
conflicting answers, the computer they 
were run on is a victim to the IBM 
Guide to Opetations error. The prob¬ 
lem will be corrected b\' changing the 
switch settings as described above. Hav¬ 
ing total trust in switch settings can 
prove to be hazardou.s—it is necessary 
to look at the hardware itself to be ab- 
.solutely sure. Iim—I 


Ted Forgeron is vice president of systetns soft¬ 
ware engineering at Midtisoft Cotporation 
located hi Beaverton, Oregon. 


182 


PC TECH JOURNAL 
























Fin-Tec Service Corporation 
3101 North Calle Castellon 
Tucson, AZ 85745 
(602) 743-7016 


Only *189.00 plus *5.00 shipping and handling. 
C.O.D. $6.00 Visa and MasterCard accepted. 


Dealer Inquiries Invited. 


The Most 

Personal 

Computer 

Download up to 2 K of data onto your 
wrist: sales information, an entire day’s 
appointments, notes, weekly meeting 
reminders, formulas, anniversary alarms 
months away—even a list of important 
phone numbers—using your PC, 
Seiko’s RC-1000 Wrist Terminal, and 
Fin-Tec’s Practical Time Management 
& Practical Program 
Module software. 
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PROGRAMMING PRACTICES 


LISTING 1: MAKECOM.BAT 


masm %1; /r 
link %1; 
exe2bin %1 
del %1.ccxn 
ren %1.bin %1.com 
del %1.exe 


USTING2:MACHINE.ASM 


; Machine Identification 


idbase 

equ 

OfOOOh 

segment for machine id 

idof f 

equ 

Offfeh 

offset for machine id 

pc_id 

equ 

Offh 

id for IBM PC 

xtid 

equ 

Ofeh 

id for XT and Portable 

jrid 

equ 

Ofdh 

id for PCjr 

atid 

equ 

Ofch 

id for PC AT 

code 

segment public 



assume cs:code,ds:code 

org lOOh ;set up as a COM file 

start: jmp begin 

pcjnsg db 'System is an IBM 

xt_msg db 'System is an IBM PC XT or Portable PC', 


jr_msg 

db 

•System is an IBM PCjr', 


atmsg 

db 

'System is an IBM 

PC AT' 

, ' 5 ' 

no_msg 

db 

'System is not an 

IBM computer','$' 

; Check 

machine 

identification at 

location FOCX):FFFE 

begin: 

mov 

ax,cs 


set up ds 


mov 

ds,ax 


to same segment as cs 


mov 

dx,idbase 


move base of machine id 


mov 

es,dx 


into es 


mov 

al,es:idoff 


get machine id 


emp 

a 1,pc id 


is it an IBM PC? 


je 

pc 


yes 


Clip 

al,xt id 


is it an XT / Portable? 


je 

xt 


yes 


emp 

a 1,j r_id 


is it a PCjr? 


je 

jr 


yes 


emp 

al,at_id 


is it an AT? 


je 

at 


yes 


mov 

dx,offset nojnsg 


print not an IBM msg 


jmp 

pr i nt 



pc: 

mov 

dx,offset pc msg 


print IBM PC msg 


jmp 

print 



xt: 

mov 

dx,offset xt msg 


print XT / Portable msg 


jmp 

print 



Jr: 

mov 

dx,offset jr_msg 


print PCjr msg 


jmp 

print 



at: 

mov 

dx,offset atjnsg 


print AT msg 

print; 

mov 

ah,09h 


dos 9: print string 


int 

21h 


call dos function 


mov 

ah,4ch 


dos terminate program 


int 

21h 


call dos function 

code 

erxis 





end 

start 


start is entry point 


SOFTWARE DEVELOPERS 

Save thousands of dollars! Save hundreds of hours! 

by using our assembly language sub-systems 

B-TREE SUB-ROUTINES 

Internationally known and used in many best selling application programs . . . Rapid access and maintenance 
of large files with fixed-length records . . . Versions available for CP/M-80, CP/M-86. MP/MII, MS DOS PC DOS 
Microsoft BASIC(s), COBOL. FORTRAN. PASCAL. PL/I. CBASIC, CB80. CB86. CBASIC. CBASIC 86. LATTICE c’. 

RETAILS FOR $150 DEALER/OEM PRICES AVAILABLE 

Expanded version of our FABS products... Up to millions of records DEP on Key Size . . . Extremely fast on unlimited 
number of keys . . . Re-indexing program included ... Can be used on files as large as your system can hold. 

RETAILS FOR $195 DEALER/OEM PRICES AVAILABLE 

SORT/MERGE SUB-ROUTINES 

Optimized for very large files: stand-alone or callable sub-routine, extremely fast. . . Versions available for CP/M 80. 
CP/M 86. MP/MII, MS DOS, PC DOS running Microsoft BASIC(s). FORTRAN, PASCAL, CBASIC, CBASIC 86. CB80 
CB 86, LATTICE C. 

RETAILS FOR $150 DEALER/OEM PRICES AVAILABLE 

DATA, SCREEN, REPORT MANAGER 


FABS 


FABS PLUS 


AUTOSORT 


np CA pc A highly capable DATA BASE package designed to perform for everyone from the novice user in the Stand-Alone 

UU^rrAUO mode to the professional programmer in the Run-Time mode . . . Creates files, forms, reports, handles screening 

B-Tree Indexing, high speed sorting capabilities . . . Run-Time mode use with BASIC INTERPRETER/COMPILER . . . 
For MS DOS, PC DOS on IBM PC/XT, DEC Rainbow, Victor 9000, Sanyo, Fujitsu, etc. 

RETAILS FOR $295 DEALER/OEM PRICES AVAILABLE 

For more detailed information concerning any of our products, please contact us: 

COMPUTER CONTROL SYSTEMS, INC 

298 - 21st Terrace, S.E., Largo, Florida 33541 (813) 586-1886 
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TOUGHS 
TO BUG 
dBASE 

PROGRAMMERS 


You wrote a good PRG. But now 
you’re patching in the 23rd “exception,” 
your indentation is shot and one little 
ENDIF is missing. 

dFLOWCAN HELP 
Ask dFLOW for a quick error 
check. Call up your PRG’s control flow 
diagram, and watch that open IF state¬ 
ment stand out. 

You’ve made the fix. Now have 
dFLOW re-indent your source and print 
a flow diagram. And if that isn’t enough, 
dFLOW will cross-reference your 
full system and give you a variable 
concordance. 

SWATS BUGS FAST 
dFLOW is so fast that, from floppy, 
you can read and check a 100 line PRG 
in seven seconds plus 14 keystrokes- 
DOS to DOS. And it’s menu driven, so 
there’s no need to read the manual. 
Unless of course, you want to run 
dFLOW in batch. 

dFLOW has a suggested retail price 
of $129, and comes with a six-month, 
money back guarantee. Call for your free 
demo disk. (800) 23d-Flow. In New York, 
(212) 406-7026. Visa, MC, AE, DC. 


dBASE is a registered trademark of Ashton-Tate. 

® 198.5, WallSoft Systems. Inc., 238 Broadway, New York. N Y 1027!). 
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PROGRAMMING PRACTICES 


USTEVG 3: MATHSWITASM 

; Check if system switches set for math coprocessor 


code 

segment public 


assume 

cs:code,ds:code 



org 

lOOh 

;set up as a COM file 

start: 

jmp 

begin 


msgyes 

db 

•System switch set 

for 8087 or 80287’,•$• 

msgno 

db 

•System switch set 

for no 8087 or 80287','$' 

; See if bios 

thinks an 8087 or 80287 is present 

begin: 

mov 

ax,cs 

;set up ds 


mov 

ds,ax 

; to same segment as cs 


int 

11h 

;get bios equip, flags 


test 

al,02h 

;is 8087/80287 bit set? 


jz 

no 

;no means switch is on 


mov 

dx,offset msg_yes 

;yes means switch is off 


jmp 

print 

;print yes message 

no: 

mov 

dx,offset msgno 

;print no message 

print: 

mov 

ah,09h 

;dos 9: print string 


int 

21h 

;call dos function 


mov 

ah,4ch 

;dos terminate program 


int 

21h 

;call dos function 

code 

ends 


; 


end 

start 

;start is entry point 



LISTING 4: MATHCHIP.ASM 

; Check for math coprocessor 

code segment public 

assume cs:code,ds:code 


org 

lOOh 

;set up as a COM file 

start: jmp 

begin 


control dw 

0 


msgyes db 

•System has an 8087 or 

80287',■$' 

msgno db 

•System does not have 

an 8087 or 80287','$' 

; test if 8087 

or 80287 is present 


begin: mov 

ax,cs 

;set up ds to same 

mov 

ds,ax 

; segment as cs 

fninit 


;initialize math chip 

xor 

ah, ah 

/clear ah 

mov 

byte ptr control+1,ah 

/clear memory byte 

fnstcw 

control 

/store control wrd 

mov 

ah,byte ptr control+1 

/hi byte is 03h if 8087 

cmp 

ah,03h 

/ or 80287 present 

jne 

none 

/ 

mov 

dx,offset msgyes 

/8087/80287 present 

jmp 

print 

/ 

none: mov 

dx,offset msgno 

/8087/80287 not present 

print: mov 

ah,09h 

/dos 9: print string 

int 

21h 

/call dos function 

mov 

ah,4ch 

;dos terminate program 

int 

21h 

/call dos 

code ends 



end 

start 

/start is entry point 



Advanced Software for Today's Executives 


PRESENTATIOM 

GRAPHICS 



While you're still using your favorite 
spreadsheet package. . . 

How would you like to have: 


EXECUTIVE 

DESK 


FINANCIAL 

ANALYSIS 



REGRESSION 

MODELING 





Other Features: 

SMOOTHING SEASONAL ADJUSTMENT 

PULL-DOWN CALCULATOR ANALYSIS OF VARIANCE 
SCRATCH PAD SLIDE FACILITY 

CROSS TABULATION PLOTTERS 

TELEPHONE BOOK NET PRESENT VALUE 

NONLINEAR MODELS INTERNAL RATE OF RETURN 



fflil 

1 

ililllilli!' 




DATA 


. . . and a lot more! 
Make the executive move to 



TAT 

EXEC*U*STATINC. 



Research Park, 2 Wall Street Princeton, NJ 08540 (609) 924-9357 
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spending More Time Searching 
For the Technology... 
than Using It? 

DATA SOURCES 
systematically organizes all 
your DP options! 



THE STRUCTURED 
PROGRAMMING TOOL 
FOR MODERN TIMES 


• Design your programs right on the screen, using modern 
techniques based on the popular Jackson Structured Program¬ 
ming method (JSP)! 

• DEZIGN is more than just another flowcharting tool. It is an 
integrated tool for designing and documenting programs and 
for generating ADA, C, PASCAL, and PL/I source code, as well 
as dBASE II and dBASE III command files. 

• DEZIGN enables you to create Data and Program Structure 
Diagrams using the Sequence, Selection (IFTHEN-ELSE), and 
Iteration (DO WHILE) constructs; assign detailed statements 
to the diagrams; and synthesize source code from the control 
logic represented on the diagrams and the detailed statements 
assigned to them. 

• DEZIGN lists for $200. It runs on the IBM PC, XT, or AT and 
requires 128K RAM, one disk, and an 80-column color or 
monochrome display. 


Superbly organized, efficiently indexed, DATA SOURCES puts over 
20,000 systems and applications software packages....over 17,000 
hardware and data communications products...and some 9,000 
company profiles instantly at your fingertips. 

JUST CALL (800) 227-1617 EXT. 251 TODAY! 

(In California, call (800) 722-3543 ext. 251) 

We’ll send your first 2-volume edition on a 30-DAY APPROVAL 
basis and enter your year’s subscription to DATA SOURCES at just 
$170... $70 off the regular cover price...for 4 quarterly editions. 

DATA SOURCES 

Leading the Industry in Information Management 
P.O Box 5845, Cherry Hill,'N.J. 08034 


• DEZIGN-PC runs under DOS 2.0, 2.1, and 3.0. 

• DEZIGN-86 runs under CP/M-86 1.1. 

Want to learn more? Please contact us concerning pricing and 
availability of JSP reference texts and seminars. 

ZEDUCOMP • P.O. BOX 68 • STIRLING, NJ 07980 
(201) 755-2262 

dBASE II and dBASE III are trademarks of AshtonTate, Inc. 

CIRCLE NO. 245 ON READER SERVICE CARD 



u 



Presentation Quality 
Scientific Graphics 

- linear, log, & polar plots 

- bar charts Sc Smith charts 

- contour plots with labels 

- 3-D curves, 3—D surfaces 
with hidden line removal 

- 4 curve types, 8 markers 

- 12 fonts, font editor 

- -^scripts 

- 4096 X 3120 resolution 

- zoom, pan, window plots 

- multiple plots on a page 

- high resolution printer 
dumps, full or half page 

Over 80 routines can be 
called by your C program, 
SOURCE INCLUDED. $250 

256k, IBM & Corona PCs, DOS 2.xx 
Epson, Okidato, Prowriter, Toshiba 
printers. AMDEK, Tecmar, Hercules 
graphics boards. DeSmet. Lattice, 

C-86 C compilers. Demo available. 

Scientific Endeavors 

Route 4, Box 79, Kingston TN 37763 
^ (615) 376-4146 

THIS AD WAS PRODUCED BY Graphic™ 


Graphic 3-D Plot 


TURBO ASSEMBLER 


Introducing FAST ASSEM-86’\ the TURBO PASCAL’'' of IBM PC assemblers. 

FAST ASSEM-86 ''' (FASM) is significantly faster and easier to use than the IBM 
Macro-Assembler (MASM). Whether you are new to assembly language and want to 
quickly write a small assembly language routine, or are an experienced MASM user 
tired of waiting months to assemble large files. FAST ASSEM-86 will bring the 
excitement back to assembly language. 


FAST ASSEM-86 IS MUCH FASTER: 

• How fast is FASM“? The graph below shows relative assembly times for a 48K 
source file. For large files like this we blow MASM’s doors off at 3 times their 
speed. For smaller 8K files we positively vaporize them at 6 times their speed. 
FASM"' (110 sec.) 

MASMvI.O (340 sec.) 

• FAST ASSEM-86 is faster for the following reasons; (1) Written entirely in 
assembly language (unlike MASM). (2) Editor, assembler and source file always 
in memory so you can go instantly from editing to assembling and back. (3) 
Eliminates the time needed to LINK programs. Executable .COM files can be 
created directly. (Also creates .OBJ files compatible with the IBM linker). 

FAST ASSEM-86 IS EASIER TO USE: 

FASM includes many other features to make your programming simpler. 

• Listings are sent directly to screen or printer. Assemblies can be single stepped 
and examined without having to leave the editor. 

• Access the built in cross reference utility from the editor. 

• Full support of 186 and 286 (real mode) instructions. 

• Both Microsoft and 8087 floating point formats are supported. 8087 and 287 
instructions supported directly without macros for faster assembly. 

• Calculator mode: Do math in any radix even using symbols from the symbol table. 

• Direct to memory assembly feature lets you test execute your code from editor. 

• Coming soon: A coordinated symbolic debugger. 

COMPATIBILITY: FASM is source code compatibile with MASM and supports macros. 

records and structures. 

Introductory Price $49 
With .OBJ Capability $99 

' Dealer inquires welcome 

916-966-6247 

Box D1, 2931 Northrop Avenue 
Sacramento, CA 95825 

IBM. Turbo Pascal. Microsoft trademarks of IBM Corp.. Borland Intern . Microsoft Corp. 
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PORT-A-SOFT 



the 

^source debugger 
for lattice C 

Your time and convenience come 
first! The MSD C Debugger'” is the last, 
and perhaps final, word in programming 
assistance for Lattice C users. C Debugger 
produces a high level view of C programs 
via function names, line numbers, variable 
names and C data types, plus a low-level view 
of machine addresses and instructions for 
testing assembler language functions. 

More features include: 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the 
process. 

• Capability to single step 
through your program. 

» Set break points, examine registers and 
variables. ^ 

$165.00 + $3.50 shipping 


To order, call or write: 

MICRO-SOFTWARE DEVELOPERS, INC. 

214V2 W. Main St. • St. Charles, IL 60174 
312/377-5151 

Lattice C is a trademark of Lattice, Inc. 

Microsoft is a trademark of Microsoft Corp. 
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Aardvark to Zorba 

We Can Handle It 



PROGRAMS, DATA AND 
OTHER FILES BETWEEN 
OVER 400 COMPUTERS! 


13 OPERATING SYSTEMS 

WORD PROCESSORS TOO!! 

Prices From $7.00 Per Disk 
Software and Hardware So You Can Do Your Own 

CaJl or write todaiy for your 
FREE CATALOG 

P.O. BOX 1685. 423 E. 800 N. 
OREM, UT84057 (801) 226-6704 
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THE UNIX/XENIX-compatible Forth: 


• C primitives 

• dynamic memory management 

• directed-threaded 

• Unix interfaces 

• object-oriented Forth-source included! 

• 400-page manual and glossary 

• no royalties for developers 

Plexus, Sun, Intel 286: $895.00 
PC XT, AT: JUNE SPECIAL! $200.00 

UBIQUITOUS SYSTEMS 
13333 BEL-RED ROAD NE 
BELLEVUE, WA 98005 
206-641-8030 

UNIX(TM) AT&T XENIX(TM) MICROSOFT 


Enhance your IBM™ PC Network 



1. IBM PC Network Products 

• PePhone™ — an electronic ‘chat* system for interactive 
communication among workstations 

• Network driver/ioctl functions — software routines 
providing applications with a transparent interfece to 
IBM’s NETBIOS as well as providing full buffering 
capabilities 

• CommShare™ — comm port sharing for modem pooling 
enabling your favorite communications package to 
transparently access a modem over the network 

II. OEM / VAR services 

• Workshops for network application programmers 

• Custom programming to convert single user software into 
multi-user software lor use on the IBM PC Network 

• NETBIOS development for your network hardware 

We have staff with PhD, ME, MS. EE. and/or BS degrees, some with over 
20 years of both academic and professional experience in Computer 
Science and some who began with UNIX™ on Version 4. 

For fastest response, please call us about pricing information. 

PC Network Specialists, Inc. 

13109 Chandler Drive 
Dallas. TX 75243 
(214) 783-6313 

IBM and UNIX are trademarks of International Business Machines 
Corporation and AT&T Bell Laboratories, respectively. PePhone and 
CommShare are trademarks of PC Network Specialists, Inc. 
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BOOK REVIEWS 


Necessities for Pascal Experts 

Serious Pascal programmers shcmld be certain to 
make this book required reading. 


Advanced Pascal Programming 
Techniques 

Paul A. Sand (Osbome/McGraw-IIill, 
Berkeley, CA 1984) 

370pages; paper, $19.95 

Books such as this 
one, which is to 
say books for Pas¬ 
cal experts rather 
than Pascal stu¬ 
dents or Pascal 
dabblers, are rare 
enough —good 
books like this 
one are pearls 
beyond price. Most Pascal books simply 
describe the language, give a few ex¬ 
amples, and say good-bye. Few authors 
dare to assume that the reader knows 
Pascal well enough to dispense with 
that and bring the big guns to bear on 
some difficult programming problems. 

That is Paul A. Sand’s approach in 
his book. Advanced Pascal Program¬ 
ming Techniques. While the book is not 
specifically about Pascal on the IBM PC 
(real-machine examples, when given, 
involve the Apple II), the material is 
sufficiently general and sufficiently 
unique to merit a look by serious Pascal 
programmers on any IBM product. 

Sand begins the book with a short 
chapter on what a good program 
should be. Practical rather than theoreti¬ 
cal, his considerations are driven by tlie 
needs of users rather than adherence to 
any particular theory^ This is not a book 
on program analysis or design. 

The next two chapters build a tool¬ 
kit of functions and procedures for han¬ 
dling interactive input, string/number 
conversions, and output formatting. In 
tlie process Sand builds GASLOG, a 
simple program for logging gasoline 
usage on trips, and as good an example 
of a simple record-oriented file man¬ 
ager as can be found. 

The easy material ends with 
GASLOG. In the next chapter Sand 


dives into tlie subject of command 
parsers by designing a general purpose 
pocket calculator emulator that can han¬ 
dle parentheses, roots, scientific nota¬ 
tion, and named variables. A fascinating 
program with useful ideas, it includes 
an “extended real” type with greater 
range and precision than Turbo Pascal’s 
real numbers. The only disappointment 
(and much of the book inherits this 
flaw) is that Sand fails to discuss how 
the routines can be generalized or cus¬ 
tomized for application in programs 
other than calculator emulators. 

The next chapter generates some 
text file tools that are too tied to the 
Apple II (including dropping into 6502 
assembly language) to be of much 
interest to the IBM PC programmer. 

The following chapter on game 
theory^ is much more interesting. In de¬ 
vising an implementation of the game 
Reversi, Sand covers alpha-beta game 
tree pruning. This is one of the best 
and most generalized discussions in the 
book; the method shown could be im¬ 
plemented in many languages as well. 

The following chapter, on simula¬ 
tion and animation, presents some fasci¬ 
nating theory. Although complicated by 
some Apple II graphics library refer¬ 
ences, the theory can be translated 
readily into Turbo Pascal for IBM graph¬ 
ics. The two example programs simu¬ 
late bouncing rubber balls and a pair of 
objects affected by mutual gravitational 
attraction. Some of the math gets deep 
here, but it is to Sand’s credit that I fol¬ 
lowed and understood. 

The last chapter in the book is the 
longest, heaviest, and by far the best. It 
describes the workings of a simple elec¬ 
tronic spreadsheet. Sand’s PASCALC is 
similar in some ways to the toy spread¬ 
sheet program included with Turbo Pas¬ 
cal and is much easier to understand. 
Sand handles the non-trivial notion of 
sparse matrices with aplomb and some 
well-conceived diagrams. He covers 
every last detail on spreadsheet func¬ 


tion, leaving absolutely nothing “as an 
exercise for the reader.” 

This book approaches the subject 
from the details up rather than from the 
theory down. A close reading will give a 
fairly complete understanding of each 
problem. I felt a lack of a view “from 
on high,” however, and I am not certain 
how thoroughly I could apply the 
broader concepts to problems unre¬ 
lated to those in the book. Sand is evi¬ 
dently expert enough to extract that big 
picture from his close understanding of 
code details. Many of us, still on our 
way to becoming experts, could use a 
little help. 

One other problem is the author’s 
response to problems with code speed. 
His first impulse in almost all cases is to 
drop into assembly language rather 
than examine possible “tricks” in Pascal 
that might violate the spirit of the lan¬ 
guage. If portability is his motivation I 
am puzzled; nothing is less portable 
than assembly language. In a modern, 
heavily extended Pascal like Turbo Pas¬ 
cal, a lot can be done to improve the 
code speed of traditional approaches 
without resorting to assembly language. 
Perhaps Sand felt that his example ma¬ 
chine (the Apple II) was so slow that he 
had no other choice. The same cannot 
be said of the IBM PC family. 

On the other hand, there is a gold 
mine of Pascal code here, and superb 
discussions of game theoiyy interactive 
input, scientific simulation, and spread¬ 
sheet data structures. Can one have it 
both ways? I am not sure, but after buy¬ 
ing a shelf-full of books long on theory 
and shoit on detail it is a relief to find a 
book that gives the details the attention 
they deserve. Along with Cortesi and 
Cheriy’s Personal Pascal (Prentice-Hall, 
1984), this is certainly one of the finest 
Pascal books I have ever read, and it 
belongs at the fingertips of every seri¬ 
ous Pascal programmer. 

—JEFF DUNTEMANN 
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am(3 
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c-'tree 

BY FAIRCOM 


2606 Johnson Drive 
Columbia MO 65203 


The company that introduced micros to 
B4- Trees in 1979 and created ACCESS 
MANAGERS” for Digital Research* now 
redefines the market for high performance, 
B+ Tree based file handlers. With c-tree"" 
you get: 

• complete C source code written 
to K&R standards of portability 

• high level, multi-key ISAM routines 
and low level B4* Tree functions 

• routines that work with single-user 
and network systems 

• no royalties on application programs 


$395 COMPLETE 


Specify format: 

Wa PC-DOS W Mac 
8" CP/M® 8"RT-II 


for VISA, MC or COD orders, call 

1-314-445-6833 


Access Manager and CP/M are trademarks of Digital 
Research, Inc. 

c-tree and the circular disc logo are trademarks 
of FairCom 

© 1984 FairCom 
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CopyWrite 
backs up 
IBM PC Software 

Hundreds of the most popular copy-protected programs are copied 
readily. CopyWrite needs no complicated parameters. 

Requirements: IBM Personal Computer or XT 
128k bytes of memory, 
one diskette drive. 

CopyWrite will run faster with 
more memory or another drive. 

CopyWrite is revised monthly, to keep up with the latest in copy 
protection. You may get a new edition at any time for a $ 15 trade in fee. 

CopyWrite makes back up copies to protect you against accidental 
loss of your software. It is not for producing copies for sale or trade, or for 
any other use that deprives the author of payment for his work. 

To order CopyWrite, call with your credit card or mail a check for 
$50 US funds to: 

Quaid Software Limited 

45 Charles Street East, Sixth Floor 
Toronto, Ontario, Canada M4Y 1S2 v 

Telephone (416) 961-8243 

Ask about ZeroDisk to run copy-protected software from a hard disk. 



COHSGIOUS? 


Now you can organize your copies of 

PC TECH 
JOURNAL 


Now your magazines can be a hand¬ 
some addition to your decor, well or¬ 
ganized, and easy to find, thanks to 
these durable library-quality cases or 
binders. They’re made of luxury-look 
leatherette over high-quality binder 
board. And both styles are custom-de¬ 
signed for this or any other magazine 
you save, with size, color and imprint 
selected by the publisher. FREE 
transfer foil included for marking dates 
and volumes. 



Magazine 

binders 

holds your issues on 
individual snap-in rods, 
combining them into 
one volume. $7.95 each; 
3 for $22,50; 6 for $42.95. 
Mixed titles OK for 
quantity prices. 



Open- 
back cases 

store your issues for 
individual reference. 

$6.95 each; 3 for $19.75; 

6 for $37.50. Mixed titles OK 
for quantity prices. 



For faster service, 

CALL TOLL-FREE 


800-526-0790 


(In NJ only 201-540-0445) 


I~PC Tech Journal ~1 

I PO Box 5120, Philadelphia, PA 19M1 | 

I Please send: □ Cases □ Binders I 

TITLE QUANTITY 

I PC Tech Journal I 

Other:_ ' 

□ PAYMENT ENCLOSED $_* Add ' 

I $1.00 per order (or postage and handling. Out- I 
I side USA add $2.50 per unit ordered; send US • 
I funds only. | 

I n CHARGE (Minimum $10): 

0 American Express □ MasterCard ! 

Visa I 

I Card No_Exp. Date_ I 

Signature_ • 

I Print Name_ . 

I Address_^_i 

City_ 


State/Zip. 


L 


‘Residents of PA add 6% sales tax. 
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LEGAL BRIEF 


MAX STUL OPPENHEIMER 


Exporting Technology 

Because of complex regulations from the Commerce 
Department, the e:)port of technical data is not for amateurs. 



T he signs are unmistakable that per¬ 
sonal computer manufacturing ca¬ 
pacity exceeds domestic demand. The 
loss of Osborne could be discounted as 
an isolated incident. The demise of 
Adam could be viewed (perhaps even 
with pride) as evidence that personal 
computers are not toys. The temporar}^ 
closing of plants by Apple might be at¬ 
tributed to earlier excess enthusiasm. 

But the end of the PCjr is serious. 

Surely there must be some under¬ 
developed country^ (that still uses half of 
its domestic power production to run 
its IBM 7044s) that would jump at the 
chance to upgrade its technological 
base. Why have computer manufactur¬ 
ers not developed those markets? How 
could it be that The New York Times 
could report on Februar>^ 8, 1985, that 
the Soviet Union was for the first time 
negotiating for the purchase of personal 
computers from the West? 

The answer may lie in a set of U.S. 
Commerce Department regulations, 
which make it difficult to export com¬ 
puter technolog>^ 

Under the regulations, “the export 
from the United States of all commodi¬ 
ties, and all technical data . . . is . . . 
prohibited unless and until a general 
license authorizing such export shall 
have been established or a validated li¬ 
cense or other authorizations for such 
export shall have been granted. . . .” 
The authority to regulate exports was 
originally created by the Export Control 
Act of 1979 (50 USCA Sec 2401 et seq). 
The Export Control Act expired on Sep¬ 
tember 30, 1983, but has been extended 
by Executive Orders on October 14, 
1983, and again on March 30, 1984. 

Legal issues could be raised about 
the validity of the restrictions, but a 
challenge would most likely be time- 
consuming and costly, and the national 
purposes behind the restrictions are 
powerful; national security, the further¬ 
ance of U.S. foreign poliq^ and the pro¬ 
tection of the domestic economy from 


the excessive drain of scarce materials. 
The third purpose clearly does not ap¬ 
ply to 8-bit computers. 

Whether an export of a commodity 
has taken place or not is largely self-ex¬ 
planatory^; the concept of export of tech¬ 
nical data is more subtle. Under the 
regulations, export of technical data 
takes place when there is a transmission 
out of the U.S. or a release of technical 
data in the U.S. “with the knowledge or 
intent” that it is to be transmitted to a 
foreign country; or a release in a for¬ 
eign country^ of technical data of U.S. 
origin. The regulations specifically pro¬ 
vide that export of technical data may 
take place through: 

(1) visual inspection by foreign nation¬ 
als of U.S.-origin equipment and 
facilities; 

(2) oral exchanges of information; or 

(3) the application to situations abroad 
of personal knowledge or technical 
expertise acquired in the U.S. 

Thus, such seemingly “non-export” 

activities as giving a plant tour, filing a 
foreign patent application, or handing 
out lecture notes at a foreign sympo¬ 
sium fall within the scope of the regula¬ 
tions. In a guidance document issued 
under the regulations, the Export Ad¬ 
ministration has taken the position that: 
(1) providing technical advice over the 
telephone to a foreign customer is 


an export of technology^ and thus 
cannot go beyond what is contained 
in the manuals sent with the equip¬ 
ment under an export license; and 
(2) the installation of equipment by 
technicians is likewise an export of 
technology and, therefore, the tech¬ 
niques used (whether demonstrated 
to the foreign customer or not) are 
subject to similar constraints. 

The degree of control exercised 
over exports depends on the type of 
commodity and the destination country. 
At the ends of the spectra are toaster 
ovens and nuclear technology; and Can¬ 
ada and North Korea. 

Licensing requirements range from 
the so-called “GDEST” license for hard¬ 
ware (and the “GTDR” license for tech¬ 
nical data), which is available if certain 
requirements are met and which re- 
cjuires neither an application nor the is¬ 
suance of any formal permission, to 
“validated” licenses, which do require 
the filing of an application and the is¬ 
suance of approval before shipment. 
Failing to comply with applicable licens¬ 
ing requirements can result in criminal 
penalties, seven-figure fines, and the 
loss of export privileges. 

Prior to 1985, most computer 
equipment required a validated license. 
On December 31, 1984, the Commerce 
Department’s Office of Export Adminis- 
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tration published what The New York 
Times described as a “complex, 24-page 
set of new rules which have caused 
widespread confusion in the industr^^“ 
Those regulations relaxed licensing re¬ 
quirements for hardware but increased 
them for vSoftware. On Januar\’ 31, 1985, 
the administration delayed the effective 
date for those regulations restricting the 
export of software, reportedly to allow 
exporters more time to comply (al¬ 
though it is possible that the administra¬ 
tion is reconsidering the restrictions on 
software). The regulations decontrolled 
shipment to most countries of most 
computer equipment with a data pro¬ 
cessing rate of less than twx) megabits 
per second and certain “low-level” 
peripherals, such as impact printers. 

Advisors^ notes for the new regula¬ 
tions indicate that licenses are “likely to 
be approved” for export to the People's 
Republic of China for 8-bit and 16-bit 
“home, personal, and small business 
microcomputers” with standard periph¬ 
erals and a “fixed point processing data 
rate” of 26.0 or less. 

More for the purpose of confirm¬ 
ing The New York Times' characteriza¬ 
tion of the complexiw of the regula¬ 
tions than to demonstrate how the reg¬ 
ulations work, here is the Commerce 


Department's definition of “fixed point 

processing data rate”: 

The sum of 

(1) 0.85 times the number of bits in a 
fixed addition instruction; 

(2) 0.15 times the number of bits in a 
fixed point multiplication instruc¬ 
tion; and 

(3) 0.15 times the number of bits in a 
fixed point operand 

divided by the sum of 

(1) 0.85 times the execution time for a 
fixed point addition; and 

(2) 0.15 times the execution time for a 
fixed point multiplication or for the 
fastest available subroutine to simu¬ 
late a fixed point multiplication in¬ 
struction if (the regulations actually 
say “is” but that can’t be what is 
meant) no fixed point multiplica¬ 
tion instructions are implemented. 
Execution time is “certified or 

openly published by the manufacturer” 

for the execution of the fastest instruc¬ 
tion under these conditions: 

(1) No indexing or indirect operations 
are included. 

(2) The instruction is in the “most im¬ 
mediate storage”. 

(3) One operand is in the location of 
the “most immediate storage” that 
is acting as the accumulator. 


(4) The second operand is in the “most 
immediate storage”. 

(5) The result is left in the location in 
the “most immediate storage' that is 
acting as the accumulator, unless 
the CPU can simultaneously fetch 
more than one instruction or the 
longest fixed point operand length 
is smaller than 16 bits, in which 
case special rules apply. 

Export of computer technologt’ is 
not for amateurs. The recent regulatory 
changes make it easier to export to 
more parts of the world. Bear in mind, 
however, the following guidelines: 

(1) The regulations apply to computers, 
peripherals, software, and technical 
data. 

(2) The regulations cover the ultimate 
destmation as well as the immedi¬ 
ate customer. 

(3) Items with militaiy or securiw uses 
are probably not exportable with¬ 
out specific approval—if they are 
exportable at all. 

(4) The regulations are detailed and 
convoluted; the risks of noncom¬ 
pliance are substantial. 


Max Stul OppejihemicT, PC, is a partner in 
the law firm of Venable, Baetjer & Howard, 
located in Baltimore, MD. 


MICROWAVES 8087 RUNS 1-2-3 


87FFT'' Written in assembly language, per- 
fomns Forward and Inverse FFTs on real arid com¬ 
plex arrays which occupy up to 512K byles of 
RAM. Also does convolutions, auto correlations 
hamming, complex vector multiplication, and com 
plex to radial conversions. Callable from MS For¬ 
tran or 87BASIC INLINE . $150 

87FFT-2'‘ performs two-dimensional FFTs 
Ideal for image processing. Requires 87FFT.,$75 

MATHIXPAK'’ managesa MEGABYTE! 
Wntten in assembly language, our runtime package 
accurately manipulates large matrices at very 
fast speeds Includes matnx inversion and the 
solution of simultaneous linear equations Callable 
from MS Fortran 3.2. 87MACRO. and 87BASIC/ 
inline . each $150 

GRAPHICS PACKAGES 

Grafmatic for MS Fortran or Pascal . $125 

Plotmatic for Grafmatic . $125 

MuttiHalo tone language) . $189 

AST Advantage' $439 

JRAM-2' (OK) $199 

JRAM^ AT (OK) . $229 

MAYNSTREAM^'eo meg.$1695 

87DEBUG' a professional debugger with 
8087 support a sophisticated screen-oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
intemjpts Breakpoints can be set in code or on 
guarded addresses in RAM.$150 


Micro 

Way 


P.O. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


87BASIC/INLINE" converts the output of 
the IBM Basic Compiler into optimized 8087 inline 
code which executes up to seven times faster than 
87 BAS IC. Su pports separately corni pi led i n I i ne su t> 
routines which are located in their own segments 
and can contain up to 64K bytes of coda This 
allows programs greater than 128K! Requires the 
IBM Basic Compiler and Macro Assembler. In¬ 
cludes 87 BAS 1C.$200 

□Fixer 

A disk Utility which thoroughly checks PC or AT hard 
disks for bad sectors and updates the MS DOS file 
allocation table accordingly.$149 

RTOS - REALTIME OPERATING SYSTEM 

RTOS is a multi-user, multi-tasking real time oper¬ 
ating system. It includes a configured version of 
Inters iRMX-86. LINK-86. LOC-86. LIB-86. OH-86, 
and MicroWays 87DEBUG. Runs on the IBM-PC. 
XT. PC-AT and COMPAQ.$400 

INTEL COMPILERS^ 

FORTRAN-86.$750 

PASCAL-86.$750 

PL M-86.$500 

87C (LATTICE/MICROWAY).$750 

ASM-86.$200 

URS" ■ Universal Run Time System^ 

Generates programs with the Intel compilers which 
run on other operating systems MS-DOS version is 
included with RTOS. 

Xenix-286 Version.$300 

SoftScope Symbolic Debugger^. . . $500 

’Requires RTOS or iRMX-86. All Intel compiler 
names and iRMX-86 TM Intel Corp. 


The World Leader 
in8087Support! 


8087 Smhz $109 

Including DIAGNOSTICS and one-year warranty 
For IBM PC and compatibles 

8087-2 8mhz. $195 

For Wang. AT&T. DeskPro. NEC. Leading Edge 

80287-3 5mhz. $250 

For the IBM PC AT 

64KRAMSet $10 

256K RAM Set $69 

256K CMOS RAM Set $135 

128K RAM Set for the PC AT.$169 

NUMBER SMASHER ” $1590 

9.54mhz 8087 coprocessor board with 512K 
FASTBREAK" 5mhz.$339 

FASTBREAK” 8mhz.$479 

Microway’s daughtertxDard turns on your 8087 
during 1-2-3 “ execution and extends DOS func¬ 
tionality. Recalculations run up to 33 times faster. 
Includes an 8087 chip. When used with the 
NUMBER SMASHER'“ it can provide a total in¬ 
crease in 1-2-3 “ execution spe^ of up to 80 to 1. 

TECHNICAL SOFTWARE 

Microsoft Fortran Version 3.3.$229 

IBM Professional Fortran.545 

Ryan-McFaiiand Fortran.399 

FORLIB^ or STRINGS and THINGS.65 

Lattice C.299 

Microsoft C Version 3.0.299 

IBM Basic Compiler.270 

Summit BetterBASIC “.175 

IBM Assembler with Librarian.155 

87 MACRO.150 

Microsoft Assembler Version 3.0.125 

Microsoft Pascal Version 3.2.199 

Borland Turbo Pascal.45 

Turtx) with 8087 Support.^ 

STSC APL^ PLUS/PC.450 

FASTBREAK and NUMBER SMASHER are trademarks 
of MicroWay. Inc Lotus and 1 -2-3 are trademarks of 
Lotus Development Corpi 
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Looking for 

IBM AT add-on Products? 

We Have What You Need at 
Prices You Don’t Want to Pass! 



QIC-03 300/1200 baud Modem 

This fully Hayes compatible modem has built-in 
speakers with auto-dial, auto-answer 
capabilities. With LSI “modem-on-a-chip” 
design, it gives exceptional reliability and data 
accuracy. Communication software is included. 
$275.00 



20-40MB Hard Disk Drives 

Our 20-40MB drives have 40 MS seek time. It 
is fully compatible with your AT and comes with 
mounting rail and cables. 

20mb—$895.00 
40mb [33 formatted}—$1295.00 



INCORPORATED 


489 Valley Way 
Milpitas, CA 95035 



QIC-02 ST 20-60MB Internal 
Streaming Tape Back-up Unit 

This internal high performance unit comes 
complete with controller, cable, tape drive and 
mounting rail for your AT. You can back up 
20MB hard disk in less than 10 minutes. File by 
file or image back-up is provided. 

$995.00 



QIC-04AT 360K Floppy Drive 

With this drive installed you will be able to write 
data from your AT and read them back from 
your PC or XT. Comes with mounting rail. 

$145.00 



256 KB RAM Upgrade Kit 

Just plug these 18 RAM chips into your 256K 
AT system board to make it 512K. 

$445.00 


Call Today at: 
[ 408 ] 942-8086 

American Express, Visa, and Master Card Welcome 
[3% credit card charge on total] 

Send Cashier’s Check only —Hold on Personal Checks 
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C is the language, 
Lifeboaf is the source. 


k- 


Productivity Tools from the Leading Publisher of C ProgiamsT 


The Lattice® C Compiler 

The cornerstone of a program is its compiler; it 
can make the difference between a good pro¬ 
gram and a great one. The Lattice C compiler 
features: 

• Full compatibility with Kernighan and 
Ritchie's standards 

• Four memory model options for control and 
versatility 

• Automatic sensing and use of the 8087 math 
chip 

• Choose from the widest selection of add-on 
options 

• Renowned for speed and code quality 

• Superior quality documentation 

"Lattice C produces rem.arkable code.. .the 
documentation sets such a high standard that 
others don't even come close...in the top cat¬ 
egory for its quick compilation and execution 
time and consistent reliability." 

Byte Magazine 

Lattice Library source code also available. 


C source modules and produces a listing of 
each symbol and where it is referenced. 


Editors 

Pmate — a customizable full screen text editor 
featuring its own powerful macro command 
language. 

ES/P for C — C program entry with automatic 
syntax checking and formatting. 

VEDIT — an easy-to-use word processor for 
use with V-PRINT. 

V-PRINT — a print formatting companion for 
VEDIT. 

CVUE — a full-screen editor that offers an 
easy way to use command structure. 

EMACS — a full screen multi window text 
editor. 

Fast/C — speeds up the cycle of edit-compile- 
debug-edit-recompile. 

Graphics and Screen 
Design 


use asynchronous communications library. 

C Power Packs — sets of functions useful for a 
wide variety of applications. 

BASIC C — This library is a simple bridge 
from IBM BASIC to C. 

Database Record 
Managers _ 

Phact—a database record manager library of C 
language functions, used in the creation and 
manipulation of large and small databases. 
Btrieve — a sophisticated file management sys¬ 
tem designed for developing applications under 
PC-DOS. Data can be instantly retrieved by key 
value. 

FABS — a Fast Access Btree Structure function 
library designed for rapid, keyed access to 
data files using multipath structures. 

Autosort — a fast sort/merge utility. 

Lattice dB-C ISAM — a library of C functions 
that enables you to create and access dBase 
format database files. 


Language Utilities 

Pfix 86/Pfix 86 Plus — dynamic and symbolic 
debuggers respectively, these provide multi¬ 
ple-window debugging with breakpointing 
capability. 

Plink 86 — a two-pass overlay linkage editor 
that helps solve memory problems. 

Text Management Utilities — includes GREP 
(searches files for patterns), DIFF (differential 
text file comparator), and more. 

LMK (UNIX "make") — automates the con¬ 
struction of large multi-module products. 
Curses — lets you write programs with full 
screen output transportable among all UNIX, 
XENIX and PC-DOS systems without changing 
your source code. 

BASTOC — translates MBASIC or CBASIC 
source code directly to Lattice C source code. 
C Cross Reference Generator — examines your 


HALO — one of the industr/s standard 
graphics development packages. Over 150 
graphics commands including line, arc, box, 
circle and ellipse primitives. The 10 Fontpack 
is also available. 

Panel — a screen formatter and data entry aid. 
Lattice Window — a library of subroutines al¬ 
lowing design of windows. 


Fimctions 


C-F6od Smorgasbord — a tasty selection of 
utility functions for Lattice C programmers; 
includes a binary coded decimal arithmetic 
package, level 0 I/O functions, a Terminal In¬ 
dependence Package, and more. 

Float-87 — supports the 8087 math chip to 
boost the speed of floating-point calculations. 
The Greenleaf Functions — a comprehensive 
library of over 200 routines. 

The Greenleaf Comm Library — an easy-to- 


Cross-Compilers 


For programmers active in both micro and mini 
environments we provide advanced cross- 
compilers which product Intel 8086 object 
modules. All were developed to be as functional 
— and reliable — as the native compilers. They 
are available for the following systems: 

VAX/VMS, VAX/UNIX, 68K/UNIX-S, 
68K/UNIX-L 
Also, we have available: 

Z80 Cross-Compiler for MS- and PC-DOS — 
produces Z80 object modules in the Microsoft 
relocatable format. 


New Products 


Run/C — finally, a C interpreter for all levels of 
C Programmers. 

C Sprite — a symbolic debugger with break¬ 
point capability. 


CaU UFEBOAT: 1-800-847-7078. In NY, 1-212-860-0300. 


r, 


YES! Please rush me the latest FREE Lifeboafcatalog of Cproducts. 


Name_ 


.Title_ 


Company Name_ 
Address _ 


business Phone_ 


Please check one of thefollowing categories: 
D Dealer/Distributor O End User 


D Other _ 


Return Coupon to: Lifeboat™ Associates 
1651 Third Avenue, New York, NY 10128 

© 1985 Lifeboat Associates 
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“WONDER” 3.00 does for DOS 
what Lotus^” did for Spreadsheets 


Bunna 


INFOSTAR 

LOTUS 

NETSYS 

PALANTIR 

SYSTEM 

TELECOM 

THINK 

WONDER 

WORDS 

NOTES 

APPOINT 

AUTOEXEC 


I ► SUB'DIR 

► SUB-OIR 

► SUB-DIR 

► SUB-DIR 

► SUB-DIR 

► SUB-DIR 

► SUB-DIR 

► SUB-DIR 

► SUB-DIR 

► SUB-OIR 

► SUB-OIR 

1647 

APP 0 

BAK 128 


► Disk Usage < 

2 Hidden files 
104 User files 
4038656 bytes left 
1552384 bytes used 
10592256 bytes total 

> Memory Usage 

446048 bytes left 
78240 bytes used 
524288 bytes total 

►►► Today Is ◄◄◄ 

Wednesday the 18th 
2:13:49 pm 


Print I p 



C > -Wonder’' Provides UNLIMITED USER DEFINEABLE Mehu/Macro Capability! 

^ Erase Rename jj T ype Copy || Run Execute 


Simply Press F10 to Display ONE of Your APPLICATIONS MENUS I i 


HUB editor 


INFOSTAR DBASE 


HAYES NETWORK KELP 


EASY to USE 
“VISUAL SHELL” 
for DOS 


The 1 DIR Version 3.00 — Copyright (c) Bourbaki, Inc. 1983,1984 


“WONDER” integrates a powerful File Management System with extensive user definable Menu/Macro 
capability. Create menus and program single keystroke commands to run any or all of your applications. 
Create your own customized HELP system for yourself or other users. 

If you are a member of the growing population of new PC users, whose interest lies primarily in taking 
advantage of the computer as as information management tool, this program was designed for you. Ifyou 
have a hard disk, you shouldn’t be without it! 

Personal Computer Age — 6/84 

Housebreaking the Hard Disk and DOS — by Jim Creane 

“One of the unusual aspects of this product is that it is equally usable by beginning users, programmers 
and users that delight in intricate personalized adaptations.” 

“WONDER” is also a perfect Training Tool that grows ivith the user! 

A real problem solver for MIS Managers and Systems Integrators. 

Licensed by QUADRAM, QUBIE Datagraphix, Pontiac Motor Divison. 

Works with the IBM PC/XT/AT family. (DOS 2.00 — 3 00), plus compatibles. 

Call, write or see your local dealer for more information! 

Evaluation copies available to dealers and corporate clients. 


Ijotus is a trademark of tlie Ia)tus Development Ciorporation. 


t>y Bourbafei Inc? \ 7 / 

-a 


*95.00 

P.O. Box 2867. Boise, ID 83701. (208 ) 542-5849 
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“BRIEF Is The Best Editor I Have Ever 
Used. I Switched. I Use BRIEF Regularly.” 

Steve McMahon* 


Choosing the right program editor is an extremely 
important decision. After all. more time is spent with 
your program editor than with any other category of 
software. A good program editor helps to stimulate 
creativity and produce programs of superior design. 
A poor program editor, on the other hand, can be 
worse than none at all. It can slow you down, get in 
your way. and make even the simplest tasks difficult. 

BRIEF - PROGRAM EDITING YOUR WAY 

Every programmer has an individual style that 
makes their work unique. Most program editors com¬ 
promise that style by forcing the programmer to con¬ 
form to their methods. Not so with BRIEF. 


“A BONA FIDE UNDO” Steve McMahon - BYTE 
REVIEW ‘BUILD YOUR DREAM EDITOR’’ MARCH 1985 

Here are Steve McMahon’s exact words: “...BRIEF 
implements a true undo facility, by default allowing 
command-by-command recovery from the last 30 
commands...The number of commands you want to 
be able to undo can be changed.’’ (up to 300) “Only 
with BRIEF, though, was it possible to undo a macro 
that produced 4000 words of text with a single 
keystroke.” 

EVERY FEATURE YOU WANT 

BRIEF supports practically every feature you’ve ever 
seen, and some you probably haven’t thought of yet. 


BRIEF’S most powerful feature is its ability to 
conform to your way of programming. BRIEF can be 
easily tailored/customized to your individual 
preferences. For example, keyboard reassignment 
allows the keyboard to be used in whatever way you 
prefer. Keystroke macros allow long sequences of 
editor directives to be repeated by pressing a single 
key. Plus you can simultaneously work with 
numerous program and data files, and configure 
many windows to control BRIEF’s visual presentation. 

75% OF THE EXPERTS WHO HAVE 
TRIED BRIEF SWITCHED! 

(Call For Details) 


Edit Multiple Large 
Files 

Windows (Tiled & 
Pop-up) 

Unlimited File Size 
Full UNDO (N Times) 
True Automatic Indent 
for C 

Exit to DOS Inside 
BRIEF 

Compile programs 
inside BRIEF 
Uses All Available 
Memory 

Intuitive Commands 
Tutorial 


• Repeat Keystroke 
Sequences 

• 15 Minute Learning 

• Reconfigurable 
Keyboard 

• Online Help 

• Search for “Regular 
Expressions" 

• Mnemonic Key 
Assignments 

• Horizontal Scrolling 

• Comprehensive Error 
Recovery 

• And ... a Complete. 
Compiled. Programmable 
and Readable 

Macro Language. 


c 


int handle ^ 0; 


wain (argc, ar*gv| 


int ar-gc; 

=:— fsa.h 
Hinclude .\include\ctype.h" 


typedef 

{ 

slwrt 


} Fsa; 
IJifdef 
Fsa 


struct 

action, 

state; 

fCA math 

fsantS] r {/» AlphanuM 


/it State 0. */ 0, 2, 

/» State 1. it/ 10, 0, 

/* State 2. it/ 0, 2, 

/* State 3. it/ 0, 5, 

/it State 4. it/ 0, 4, 


— . Makefile.h - ■ — —- 

/i«f 

JHf Makefile.h; 

itit This is the definitions fil 

it* Hopefully, it won't be unreasonab 
it* that have been written. 

**/ 


Co 

10 

10 

li 


typedef struct CMd_stract 

char itcMd_text; 

struct CMd_struct itnext_cMd; 
> itCMd_Ptr, CMd; 


MisMatched open parenthesis. 


Line: 11 Col: 17 2:17 pm 


A TYPICAL BRIEF SCREEN 

Notice there are three windows on the 
screen simultaneously and each one is 
viewing a different file. The mainline of a C 
program is visible in the uppermost window; 
the programmer has run a syntax checking 
macro which found a mismatched open 
parenthesis in the arguments to the 
mainline. The other two windows show 
header files containing information crucial to 
the design of the program. BRIEF can have 
an unlimited number of windows and files 
accessed simultaneously. 


BRIEF’S ONLY LIMITATIONS ARE THE ONES YOU SET AVAILABILITY; IBM-PC and Compatibles. 

BRIEF’S capabilities are limited only by your imagination. Once you've AT. & TANDY 2000 

used BRIEF, you will NEVER want another editor. 

TRY BRIEF RISK FREE FOR 30 DAYS! 

Order BRIEF ($195) and try it for 30 days with a full money- 
back guarantee. CALL 800-821-2492 


335-P Washington St.. Norwell. MA 02061 (617) 659-1571 

’Steve McMahons quote courtesy Suntype Publishing Systems. BYTE review by Mr. McMahon may be found in BYTE Magazine March 1985. 
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More Power Than You Thought Possible 

Arity offers the first serious implementation of Prolog for IBM personal computers. Arity/Pro- 
log is a powerful, highly optimized, and extended version of the logic programming 
language Prolog. Imagine building software applications with a language that solves prob¬ 
lems through deduction and logical inference. The task of creating complex programs is 
much faster and easier, resulting in lower development costs'. Arity/Prolog is now in use in a 
wide range of applications in industry, business, research, and education. The solution— 
the Arity/Prolog Interpreter: 


■ Source level debugger 

■ Virtual databases, each 
with a workspace of 16 
megabytes 

■ Floating-point 
arithmetic 

■ String support for 
efficient text handling 





■ Interface to assembly 
language and ‘C’ 

■ Text screen 
manipulation 

■ Integrated program¬ 
ming shell to MSDOS 

■ Comprehensive set of 
evaluable predicates 

■ Definite clause 
grammar support 


Arity/Prolog Interpreter $495.00 

Arity also offers the Arity/Prolog Compiler and Interpreter, a sophisticated development envi¬ 
ronment for building Al applications. Essential for producing fast, serious production code. 

Arity/Prolog Compiler and Interpreter $1950.00 


The Arity/Prolog Demo Disk is available for $19.95. ■ Arity/Prolog products run on the IBM PC, 
XT, AT, and all IBM compatibles. ■ To order, call (617) 371-2422 or use the order form below. 

arity corporation 358 Baker Avenue, Concord, MA 01742 



Quantity 

Product 

Unit Price 

Total Price 

Name 


Arity/Prolog 

Compiler & Interpreter 

$1950.00 


Organization 


Arity/Prolog 

Interpreter 

$ 495.00 


Address 


Arity/Prolog 

Demo Disk 

$ 19.95 


□ Enclosed is a check or □ Please bill my 

money order to Arity Corporation □ Mastercard □ Visa □ American Express 

Subtotal 

MA residents add 5% sales tax 

Total Amount 


Account # 




signature □ Please Send me more information about 

Arity and Arity/Prolog 

arity 358 Baker Avenue, Concord, MA 01742 M-AD -02 
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TECH BOOK 


Accessories/Supplies 


'BINDERS, SUPS, DISKS* 

Complete program packaging line. IBM style D- 
ring binders, slip cases, floppy pages, game 
portfolios. Continuous paper with three large 
holes, 20 lb. to go in binders. Blank & printed 
disk envelopes. Function key cards for your F1- 
F10 keys. Bulk disks. Disk labels. Call for FREE 
catalog & prices. Fast service, low $. 
ANTHROPOMORPHIC SYSTEMS LTD. 

376 E. St. Charles Road 
Lombard, IL 60148 
(312)629-5160 


Bus. Opportunities 


Personal Computer Owners 
CAN EARN $1,000 TO $5,000 

monthly selling simple services performed by 
their computer. Work at home-in spare time. Get 
free list of 100 best services to offer. Write: 
C.I.L.B.N. 

PO Box 60369 

San Diego, CA 92106-8369 


Consultants 


PC SOFTWARE DEVELOPMENT 

Save time and money by having our profes¬ 
sional engineering team develop or port your 
software. We will code to your specifications and 
test criteria. Development in C, Pascal or As¬ 
sembly for the IBM PC running PC-DOS, Unix or 
Zenix. Results are guaranteed, rates are flexible 
and the finished product belongs to you! 
UNISULT, INC. 

One Devonshire Place, Suite 1409 
Boston. Massachusetts 02109 
(617)742-0374 


Hardware/ Add-on 
Boards 


LOW COST MODULAR DAS 
SYSTEM 

Now available Modular INSTRUMENTAL DATA 
ACQUISITION SYSTEM (MIDAS) for IBM PC 
family. Hardware provides direct connection to 
standard transducers. SIGNAL CONDITIONING 
INCLUDED. Software provides PC DOS drivers 
for compatibility with other application pro¬ 
grams. Features include lOw unit cost, high ac¬ 
curacy, modularity, and expandibility. 

ADVANCED PERIPHERALS INCORPORATED 
12650 West Geauga Plaza 
Chesterland. OH 44026 
(216)729-3927 

$400 PER MEGABYTE 

Memory expansion for your IBM PC, XT or AT at 
$400 per megabyte. All the memory you’ve 
dreamed of at a price you can live with. JRAM- 
2 and JRAM-AT hold up to 2 megabytes per 
board with Ser/Par/Clks also available. Mega¬ 
memory and I/O ports all in one slot! 



TALL TREE SYSTEMS 
1032Elweel Court, Suite 124 
Palo Alto, CA 94303 
(415)964-1980 

“MULTIFONT” 

A NEW ADD-ON CARD FOR THE IBM PC/XT. 
“MULTIFONT" ENABLES THE IBM MONO¬ 
CHROME PRINTER ADAPTER TO HAVE 256 
USER DEFINABLE SYMBOLS. IT COMES WITH 
A POWERFUL CHARACTER/SYMBOL EDITOR, 
A PRINTING UTILITY, AND TEN ALREADY-MADE 
FONTS, INCLUDING APL, HEBREW. ARABIC. 
SCIENTIFIC. AND ELECTRONIC SYMBOLS. 
“MULTIFONT” IS TOTALLY TRANSPARENT TO 
THE SOFTWARE AND WORKS WITH ANY WORD 
PROCESSORS. LIST PRICE $249.95 HASH TECH 
'CO.. 2065 MARTIN AVE. #103, SANTA CLARA. 
CA 95050, (408) 988-2646. 


I 

RATES AND INFORMATION 

Listings arc grouped by category and consist of a bold lead line (23 characters 
maximum), 7 lines of ad copy (45 characters per line), plus 4 lines of company 
name, address and telephone number. 

Listings are available only on a 3 issue basis at $90. per issue ($270. total). Copy 
will have a set format and remain the same for all 3 months. Enhance the ap¬ 
pearance of your ad by including your Logo and an additional cost of $25. per 
issue ($75. minimum extra charge). Pre-payment is required by check, money 
order, or American Express, MasterCard, Visa credit cards. Send copy and re¬ 
mittance to PC TECH JOURNAL, TECH BOOK, 12th FLOOR, 1 PARK AV¬ 
ENUE, NEW YORK, NY 10016. Call (212) 503-4506 for additional 
information or assistance. 


FIXED DISK BIOS/BDDT 

fiXT boots from DATAMAC, DAVONG, XEBEC. 
PERCOM, GREAT LAKES. ZOBEX, others. Adds 
XT-like BIOS interface for your disk to IBM PC or 
COMPAQ. Plug-in installation. DOS 2.0/3.2/reqd. 
Specify controller model with order $70 + $3 
shpg. + tax. MC/VISA (optional volume support 
at additional cost.) 

GOLDEN BOW SYSTEMS 
P.O. Box 3039 
San Diego, CA 92103 
(619)298-9349 

DT2801 SERIES ANALOG I/O 

Plug-in data acquisition boards with 8DI/16SE 
analog inputs, high or low level programmable 
gains. 2 analog outputs, 16 lines of digital I/O, 
DMA. on-board clock, and on-board micropro¬ 
cessor. Optional software subroutines and screw 
terminal panels. 

DATA TRANSLATION INC. 

100 Locke Drive 
Marlboro. MA 01752 
(617)481-3700 

IEEE-488 INTERFACE 

Halfsize IEEE-488 interface and software turns 
your PC, AT or compatible into an instrumenta¬ 
tion work station for the lab, test, and measure¬ 
ment. We are the major OEM supplier with 
interfaces for 10 different architectures and the 
most comprehensive coverage of operating sys¬ 
tems and languages. $385 software $75. 
NATIONAL INSTRUMENT 
12109 Technology Blvd. Dept. PC 
Austin. Texas 78727 
(800)531-5066.(512)250-9119 


Hardware 

Communication 


THE VISIONARY 1200 

The Visionary Electronics super-smart modem 
sends and receives messages anytime, day or 
night, with or without a computer. Stores files, 
names, phone numbers, and more in RAM; 
complete communications software in ROM; on¬ 
board realtime clock; 8085 driven; NiCad mem¬ 
ory back-up; and TELEX terminal emulation. 

Visionary Electronics 

Incorporated 

VISIONARY ELECTRONICS 
141 Parker Ave. 

San Francisco. CA 94118 
(415)751-8811 


Hardware/Disk 

Drives 


1.2IVIBPC-ATDISK DRIVES 

AT your PC by replacing your diskette controller 
and adding a high-density disk drive. JDISK- 
ETTE handles 1 to 4 diskette drives plus and 
I/O module. $249 for JDISKEHE-SA. $250 for 
TEAC 55GF (1.2MB); $200 for TEAC 55B (36-K); 
$180 for Ser/Par/Clk module. 



TALL TREE SYSTEMS 
1032Elwell Court. Suite 124 
Palo Alto. CA 94303 
(415)964-1980 


Mailing Lists 


IBM MAILING LISTS 

Over 100,000 names of IBM personal computer 
owners (counts increase daily) available for rental 
on labels or magnetic tape. Total 600,000 in¬ 
cluding other brands. Plus IBM + compatible 
retail store + 50 other lists. Call or write for free 
catalog. 

IRVBRECHNER 
TARGETED MARKETING. INC. 

Box 5125 

Ridgewood. NJ 07451 
(201)445-7196 


Publications/ 

Catalogs 


COMPUTER ERGONOMICS 

Your source book on user friendly design. 61 
basic works reviewed and abstracted to save you 
lime and money. Includes free catalog. Send for 
Computers; The Non-Technological (Human) 
Factors. $34.95. ALSO AVAILABLE in this series 
Artificial Intelligence volumes 1 and 2. $295 for 
the set. 

REPORT STORE PUBLISHING 
910 Massachusetts. Suite 503, Dept. PC 
Lawrence. KS 66044 
(913)842-7348 

































TECH BOOK 


Software/Business 


DATA SECURITY—$49.95 

Secure sensitive data with DES FAST-CRYPT, an 
efficient Assembly language version of the pow¬ 
erful Data Encryption Standard algorithm. En¬ 
crypt/Decrypt any file at 120,000 bytes/min. 
Program or BASIC/PASCAL callable subrou¬ 
tines UNPROTECTED DISK w/manual-$49.95. 
VISA+MC OK. For IBM-PC, XT + compatibles 
64K any PC/MS-DOS. 

KIWI SOFTWARE CO. 

P.O. Box 218 T 
Plainsboro, NJ 08536 
(718)816-1873 

CPA REVIEW 

IBM takes the work out of preparing for the exam. 
AlCPA questions with referenced solutions are 
random generated by exam weights. Study sin¬ 
gle, multiple or all categories with or without so¬ 
lutions. Scores, creates results table & updates 
data base for future study. Sold by section. 
MICRO-MASH 
Huntsville, TX 77340 
1-(800) 241-9700 


Software/Business 

Opportunities 


Attention: 

SOFTWARE DEVELOPERS 

We are interested in receiving your completed 
package and business plan. Hammer Computer 
Systems, Inc. is in the software publishing busi¬ 
ness. Please send inquiries and complete port¬ 
folio to: Thomas A. Horvath, Vice President of 
Sales and Marketing. 

rhammfr 


HAMMER COMPUTER SYSTEMS, INC. 

700 Larkspur Landing Circle/Suite 285 
Larkspur, CA 94939 
(415)461-7633 

SOFTWARE AUTHORS 

WE WILL CONNECT YOU TO MAJOR SOFT¬ 
WARE PUBLISHERS FREE. We are in contact with 
many publishers looking for marketable soft¬ 
ware. It you have a quality software package or 
program and wish to have it published and dis¬ 
tributed, contact; 

SOFTSEARCH,lnc. 

P.O. Box 281 
BuddLake, NJ 07828 
(201)627-1290 


Software/Compiler 


C SOFTWARE DEVELOPMENT 

•Full C Compiler per K&R 
Inline 8087 or Assembler Floating Point 
Full 1 Mb Addressing tor Code or Data 
•MS DOS 1.1/2.0 Library Support 
Program Chaining Using Exec 
Environment Available to Main 
•c-window'“ C Source Code Debugger 
•FAST 8088/8086 Assembler 

COMBINED PACKAGE $199 
c-systems 
P.O. Box 3253 
Fullerton. CA 92634 
(714)637-5362 

REALIA COBOL COMPILER 

Choose the fastest micro COBOL, with compile 
and execution speeds that eclipse the rest. 
Compatible with IBM VS COBOL. Interactive 
source debugger, full-screen editor, and inter¬ 
faces to assembler and C. No royalty or runtime 
fee. No limit on program size. Qualified compa¬ 
nies can try it for free. $995. 

REALIA, INC. 

10 South Riverside Plaza 
Chicago, IL 60606 
(312)346-0642 

DeSmet-C - $109 

Full K&R C compiler, linker, librarian, fullscreen 
editor, profiler, overlays, example software, 140 
page manual. BOTH 8087 and floating point li¬ 
braries. OUTSTANDING PRICE/PERFOR¬ 
MANCE. Consistently rated 1st or 2nd in 
published benchmarks. PC/MSDOS. No royal¬ 
ties on generated code. Newsletter. Updates $20 
ea. $109 shipping included. Symbolic (C source 
level). Debugger Option $50 extra. C Compiler 
for the Macintosh $150. 

C WARE CORPORATION 
Dept. PCTJ 
P.O. Box C 

Sunnyvale, CA 94087 
(408)720-9696 


Software/Data 

Entry 


DATA ENTRY SYSTEM 

Heads down data entry for the PC will allow fast 
and accurate preparation of data files for your 
mainframe. Features: Auto dup, verification, auto 
format change, table lookups, range checks, 
batch totals, dup key, record insert, and much 
more. Ask us about our free 30 day trial period. 
Only $395. 

COMPUTER KEYES 
6519 193 SW 
Lynnwood, WA 98036 
(206)776-6443 


Software 

Development Tools 


THE FORMS DESIGNER'” 

Attention IBM Pascal, FORTRAN users! Save time 
in designing formatted screen I/O. Interactive 
Forms Editor allows you to draw lines and boxes, 
define fields, and edit text. Access forms or read 
keyboard entry by writing only one line of code. 
Provides sequential data retrieval and storage. 
Requires 128K RAM. Only $275 complete. Demo 
and manual $35. Call or write: 

BIT SOFTWARE 
PO Box 619 
Milipitas, CA 95035 
(408)262-1054 

C-INDEX-h 

C-INDEX i- provides complete data manage¬ 
ment for C language applicatioins development. 

• Bf Tree ISAM Indexing 

• Variable Length Data Storage 

• Full Data Integrity Protection 

• High Performance and Flexibility 

• Complete Source Code 

• No Application Royalties 

Fully supports Lattice and C86 compilers in large 
and small models. Available from Trio Systems 
and leading software retailers. One-time Li¬ 
cense Fee: $400. Demonstration: $25. 

TRIO SYSTEMS 
2210Wilshire Blvd. Suite 289 
Santa Monica, CA 90403 
(213)394-0796 

TURBO-PLUS^“ 

Turbo-Plus'“ is a set of external procedures 
crafted in assembler language and designed 
specifically for Turbo Pascal’s interactive envi¬ 
ronment. Turbo-Plus'" includes: File Handle Disk 
Access Method, Instant Memory Mapped Text 
Display. Expanded Text Display. $34.95 plus $5 
s&h. Call toll free 24 hr. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City. UT 84121 
(801)261-0769 

ASSEMBLE 3-6 TIMES FASTER 

Turbo Assembler is much faster and easier to use 
than the IBM Assembler. Assembles 8K files 6 
times faster. Editor, assembler and source al¬ 
ways in RAM so you can go instantly from edit¬ 
ing to assembling. No need to LINK since 
produces .COM (as well as .OBJ) files directly. 
Source compatible with IBM’s important fea¬ 
tures. Supports 186, 286, 8087, 287 directly. 
X-ref. utility built in. Only $49, with .OBJ $99. 
SPEEDWARE 

Box T2,2931 Northrop Avenue 
Sacramento, CA 95825 
(916)966-6247 

Announcing SOURCE-ir“ 

Increase your BASIC programming productivity. 
SOURCE-IT is an advanced BASIC cross refer¬ 
ence utility that provides a printed listing of your 
source code with all line references listed next to 
the referenced line. All variables, files, calls and 
Compiler Metacommands are also listed. It’s in¬ 
valuable! $89.99. 

SOFTWARE INNOVATIONS, INC. 

16621 Dolores St. 

Huntington Beach, CA 92649 
(714)840-6411 


CSOURCE CODE FOR THE PC 


Concurrent C $45 

LEX $25 

YACC $25 

Tools $15 


AUSTIN CODE WORKS 
11100 LeafwoOd Lane 
Austin, TX 78758 
(512)258-0785 

SCREEN DEVELOPMENT AID 

‘PAINT screens using a full screen editor. 

‘TEST screens prior to writing program code. 
‘PROCESS screens from Interpreted or Com¬ 
piled Basic via a powerful assembler subrou¬ 
tine. Output, Input. Edit, Justify, Color & more. 
Monochrome/Graphics. 40/80 Cols, But/Bios 10. 
MS/PC DOS, MS/IBM BASIC. 96K. One 5V4'' 
Drive. 

DEPENDABLE SYSTEMS 
P.O. Box 191090 
San Diego. CA 92119 

(619) 287-3391 $79 (Check. MO. MC/Visa) 

WARNIER/ORR DIAGRAMMING 

SDT: Computer-aided structured design system 
Full screen editing; Automatic formatting in¬ 
cluding brackets; Menu driven; block moves; 
Cursor, Search, Label navigation; procedures; 
global & selective replace; Begin/End blocks: 
detail hiding: diagram families & much more. 
Tutor & Doc. Price $325. Mono demo $20. 
VARATEK SOFTWARE ARCHITECTS 
523 Winter St. 

No. Andover. MA 01845 
(617)685-7003 

AUTOTRACE—debug BASIC 

Single-step or continuous trace COMPILED or 
interpreter programs. BREAK on variables or line 
numbers. Change values at any time. RECAL 
screen displays. Full 80-column print out saves 
paper: only CHANGED variable values printed. 
Save trace to disk. Includes SCREEN RECALL, 
RAMdisk, SPOOLER $49.95, s/h $2.50 
TIMESHARE ASSOCIATES. INC. 

10202 Robioson, 

Overland Park, KS 66212 
(913)642-7564 

CrossRefC 

C programmers—a great debugging tool!! Fast 
location of variables without searching. Source 
code listing with cross reference. Alphabetical 
listing of names with data type, line number •- 
typed of each reference, and all source modules 
that reference them. Best package on the mar¬ 
ket, an outstanding tool. Price $39.95 r shipping. 
SMITH & SMITH ASSOCIATES 
POB160 

Hunt Valley. MD 21030 
(301)666-8129 

World Class Software 

is developed with World Class Basic Tools! 
..Subroutine Float and Insert 
..Structured BASIC SOURCE. LIB 
..Instant Test Environment 
..Five Documentation Reports 
..Compiled and Source Code License 
..Evening and Weekend Telephone Support 
TULSA COMPUTER BASIC AIDS 2.5(tm) 

POB 707 

Owasso, OK 74055-0707 
(918)747-0151 
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MACINTOSH-like WINDOWS 

Give your PC programs the friendly and flexible 
appearance of the Macintosh with PC-TOSH 
VyiNDOWS. Hand coded in assembly language 
these routines are as fast and small as possible. 
Use with C, FORTRAN, and other high level lan¬ 
guages: $49.95 money back guarantee. Ask for 
more information. 

SOFT ADVANCES 
PO. Box 49473 
Austin. TX 78765 
(512)478-4763 

TOOLS FOR TURBO PASCAL 
40-h DEVELOPMENT SUBROUTINES 

Including Debugging and Tuning Aids 
SNAP HEX DUMP SORT 
SETFKEYCMNDS DATE/TIME/DOW 
ELAPSED TIMER SECTOR I/O 
PC DOS 2.0 TURBO PASCAL 2.0 Source incl. 
Send $29.95 check/MC/VISA (TX pay $31.78) 
ALLEN. EMERSON & FRANKLIN 
PO BOX 928 
Katy.TX 77449 
(713)391-8570 

OPTIMIZE YOUR CODE!! 

The CODE SIFTER isolates CPU intensive areas 
of your code. Optimize the bottlenecks and your 
program will execute much faster. Use with any 
EXE created by DOS LINK—any source lan¬ 
guage. EASY to use—for both novices and ex¬ 
perts. 30 day money back guarantee. Call or write 
for details. IBM PC128K+ DOS 2.f$119 
DAVID SMITH SOFTWARE 
Box 25A Rd #3 
Oxford. NY 13830 
(607)843-6209 

THE HAMMER—tools in C 

More than just BIOS/DOS access. THE HAM¬ 
MER ALSO provides screen attribute control. 
Smart modem-control. UNIX-like pattern 
matching, 123-like command menus, easy data 
entry & verification of dates, numbers and string 
AND MORE. Routines tried & true. $110.00 with 
source. Call or write now: 

OES SYSTEMS 
1906 Brushcliff Road 
Pittsburgh. PA 15221 
(412)243-7365 

$50 FORM & SCREEN PAINTER 
FORdBASE, BASIC & TURBO 

100,000 copies shipped with dBASE II, now on 
PC & MS-DOS. "Paint" prompts, data fields, 
lines, boxes where you want them and ZIP'" writes 
dBASE ll/lll, BASIC or Turbo Pascal code. Then 
add one line to your programs for professional 
data entry and reports. $50 cash, check, or VISA, 
no COD. 

MAGNUM DATA INC. 

627 South Plymouth Blvd. 

Los Angeles, CA 90005 
(213)937-0808 


DEBUG FASTER! 

ALL PROGRAMMERS: save development time 
with the WATCHDOG DEBUGGER. 

Two FULL SCREEN debug displays 

Protected user screen 

LABELS for display and address entry 

Command menu and prompts 

Assembly 

Program crash recovery 
Full user manual 

DOS lx. 2x. 3x, IBM PC/XT/AT 128K. Many 
more. Call or write for more information. 
SOUTHERN CROSS SOFTWARE 
P.0.3016 

Burnsville. MN 55337 
(612)890-8738 

TURBO PROGRAM GENERATOR 
PRODUCES READY-TO-COMPILE 
TURBO PASCAL SOURCE 

Be 10 times more productive—Pays for itself. 
SIMPLY layout the screen & define the fields. 

• Full-screen Entry: Automatic Field Edits 

• Built-in Data Base Update & Retrieval 

• Full Keyboard Utilization-40 F keys/etc. 

• Arithmetic & Table Lookup Functions 

User Manual & source included. Only $99.95. 
Visa/MC. 

ALLEN. EMERSON & FRANKLIN 
PO BOX 928 
Katy, TX 77449 
(713)391-8570 

COLOR, CURSOR CONTROL 

DATE/TIME. KEYBOARD. PEEK. POKE. COM¬ 
MAND LINE ACCESS, and more available for 
IBM/MS FORTRAN. IBM/MS PASCAL, and GE¬ 
NERIC (MS) BASIC on PC/DOS and many MS/ 
DOS machines. No redistribution fees. $47 U.S. 
MN residents add 6% sales tax. BARTSUBS by 
BARTSOFT 

3210 Lake Shore Boulevard 
Wayzata.MN 55391 
(612)473-4032 

TURBO TUNE-up-19.95 

Programs & Utilities adapted from TUNING YOUR 
TURBO PASCAL by Steve Wood, published by 
Osborne McGraw-Hill, copyright 1985-Osborne 
McGraw-Hill. Used with the permission of Os¬ 
borne McGraw-Hill. The adaptions are solely the 
work of precision logic systems, and are not a 
publication of Osborne McGraw-Hill. Disk in¬ 
cludes the complete Loan Amortization pro¬ 
gram. plus dozens of readyto use sub-programs. 
Bonus IBM-PC 'tools' not in the book. Add $3 
S&H. 

PRECISION LOGIC SYSTEMS 
2727 E. 21st Suite 613 
Tulsa. Oklahoma 74104 
(918)742-0979 

TURBO EXECUTIVE" 

Application Programmers: reduce development 
time! Combine the power of Turbo Pascal and a 
Multitasking, interrupt driven. Real-Time exec¬ 
utive. Written in Turbo Pascal for control appli¬ 
cations requiring efficient sharing of CPU by 
various taSks. Source code $59.95 t $5 s/h. 
Consulting and Custom versions available. 
CLEAR CREEK COMPUTING 
2107 Audobon 
League City. TX 77573 
(713)332-9940 


PROFLO BY STAR*SYSTEMS 

THE flowchart drawing program for the software 
professional. Fast, responsive, easy to use. 
Menu-driven symbol selection. Full page flow¬ 
chart display. Versatile text editor. Requires IBM 
PC or compatible with DOS. 128K, graphics dis- 
ply and Epson graphics printer. $49.95. 










o- 
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STAR‘SYSTEMS 
28 Topstone Drive 
Bethel. CT 06801 
(203)744- 0546 

SERIOUS SOFTWARE 
DEVELOPERS 

The software revision management system'" 
stores all versions of source/documentation in 
a single ASCII file. Allows retrieval of any version 
of source and application of changes, while re¬ 
cording when, why and where changes were 
made with no duplication of common code. MS/ 
PC-DOS 2.0 $69.95 +. $5 s/h. (MN 4- 6%.) MC/ 
Visa. 

QUILT'" COMPUTING 
7048 Stratford Rd. 

Woodbury, Minnesota 55125 
(612)739-4650 

DOS DEBUGGER WITH SOURCE 

PC-TEST, a symbolic debugger so friendly you 
hardly need the manual. Multi-window memory 
display, text file browsing, port I/O, saved 
screens, 16 break points, loop breaker. 100% 
assembler, 64K. really flies. With optional com¬ 
mented source novices can learn/developers can 
customize. $39 or $129 (w/src) + $4 s&h. 

AJM ASSOCIATES 
10917 Northridge Square 
Cupertino, CA 95014 
(408)996-7249 

BASIC DEVELOPMENT TOOLS 

The Programmer’s Tool Kit is a collection of eight 
preprocessors and utility programs that speed 
development, documentation, and debugging. 
Code using labels instead of line numbers, re¬ 
move line numbers, merge, cross-reference, 
compare, list, and compress. Write or call for full 
details. 

DATASMITH, INC. 

Box 8036 

Shawnee Mission. KS 66208 
Phone: (913) 381-9118 

MATS AT ONLY $49.95 

Create screens as big as you want; fields for data 
entry: windows for single or multiple screen dis¬ 
play. Total control of video attributes. Assembler 
routines interfacing with interpreted and com¬ 
piled BASIC, C. Pascal, credit card orders: 800- 
227-2400 ext 989. Ca. res. 800-772-2666 ext 
989.30 day money back guarantee. 

, SOFTWAY.INC. 

500 Sutter St. Suite 222T 
San Francisco. CA. 94102 
(415)397-4666 


Software/ 

Engineering 


smARTWORK® 

Printed-circuit artwork editor for double-sided 
boards up to 10" by 16", runs on an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter, $895. Write or call for a brochure. 



WIKTKK 


WINTEK Corporation 
1801 South Street 
Lafayette. IN 47904-2993 
(317)742-8428 

METAL FABRICATORS 

PC/Cutlist takes input from your bill of mate¬ 
rial—Detail dravying and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best mult 
length for mill orders. Price $300. Demo Disk 
$25.00 

THE JOSEPH ALBERT CO. 

P.O. Box 611 

Blue Island. Illinois 60406 

(312) 349-9032 

EDSA 

THE POWER BEHIND THE DESIGN 

Electrical Distribution System Analysis Programs 
A user friendly MENU driven package of Electri¬ 
cal Engineering programs for: SHORT CIRCUIT, 
LOAD FLOW. MOTOR STARTING VOLTAGE DIP, 
GROUND MAT. PROTECTIVE DEVICE COORDI¬ 
NATION. MOTOR TORQUE ANALYSIS. SHIELD¬ 
ING EFFECTIVENESS. 

EDSA MICRO CORPORATION 
B-206,5600 W. Maple Rd. 

W. Bloomfield. Ml 48033 

(313) 851-4474 

KALMAN FILTER PRIMER 

Learn Kalman Filter with this software, docu¬ 
ment, and support package. Easy-to-use pro¬ 
grams provide practical hands on experience. 
Unique step-by-step approach designed for self- 
study. Many numerical examples with straight¬ 
forward explanations. For engineers, scientists, 
programmers, and managers. 

KALMAN FILTER PRIMER 
22338 Lull Street 
Canoga Park. CA 91304 
(818)716-0816 
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MEGA MATH 

A library of over 40 assembly language subrou¬ 
tines for fast numeric calculation on IBM PC/XT/ 
AT and compatibles includes matrix and vector 
routines. Fast Fourier Transform, convolution 
solution of linear equations. Use with IBM and 
MS Fortran, C, PASCAL, BASIC and assembler. 
One complete library $99, each additional, $49. 
VISA/MC/AMEX. 

MICRAY ELECTRONICS LTD. 

Bay 1,4001A-19thSt., NE 
Calgary, Alberta, Canada T2E-6XB 
(403)250-1437 

STEAM 

STEAM computes the thermodynamic proper¬ 
ties of water over a wide range of values com¬ 
monly used in applied thermodynamics. The 
FORTRAN package includes an interactive 
“stand-alone" program and code in object form, 
callable as a subroutine. Specify your FORTRAN 
compiler. $295. (Calif. + Tax). 

SOFTset, INC. 

10889 Wilshire Boulevard, Suite 810 
Los Angeles. CA 90024 
(213)824-1904 


Software/ 
Expert Systems 


BUILD EXPERT SYSTEMS FAST 

Use EXPERT-EASE'" to build expert systems in 
any field w/o prior experience. PC Mag: “One of 
1984’s best products”. This AI breakthrough is 
now the top selling expert system shell (gener¬ 
ator). For IBM PC/XT, clones, DEC Rainbow. 128K 
t RAM. Full function demo version w/manual- 
$60. Full credit applied to complete software 
system-$495. More info: contact, 

EXPERT SYSTEMS, INC. 

868 West End Ave., Suite 3A 
New York, NY 10025 
(212)662-7206 


Software General 


RENT PUBLIC DOMAIN SOFT/W 

Rent our PC Disk Libraries for 7 days and copy 
them yourself. Hundreds of useful business, 
games and utilities FREE FOR THE TAKING! 
IBM-PC SIG-220 +0220 Disks $230.00 

IBM-PC“Blue"80 i080Disks $85.00 

Rental is for 7 days after receipt, 3 days grace to 
return. Most credit cards accepted. 

NATIONAL PUBLIC DOMAIN 
SOFTWARE CENTER 
1533Avohill Drive 
Vista. CA 92083 

(619) 941-0925. Info and orders. (619) 727-1015. 
24 hr. orders. 


Software Graphics 


TEKTRONIX 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
protocols. OFF-line review of graphics output. 
Supports IBM color/graphic or Hercules cards. 
Easy to use 4010 emulation at an affordable price. 
$80.00. Demo disk $5. 

Technological Systems Group 
5044 Haley Court 
Lilburn.GA 30247 
(404)923-4980 

GRAPHICS LIBFORTECMAR 

TEK-MAR lets you do high-res graphics on your 
TECMAR Graphics Master. TEK-MAR is a li¬ 
brary for use with MS Fortran. Features win¬ 
dowing, viewporting, clipping, axis rotation. 
Similar to Tektronix graphics. Includes screen 
dump/restore, Epson screen print, support for 
Hewlett Packard, Western Graphtec plotter. Re¬ 
quires MS-FORT 3.20, 320K, GMDEV.SYS (5.2). 
Price: $195. 

ADVANCED SYSTEMS CONSULTANTS 
18653 Ventura Boulevard. Suite 351 
Tarzana, California 91356 
(818)990-4942 

MetaWINDOW’“ 

Advanced graphics toolkit provides Xerox Star/ 
Apple Macintosh style graphics on your IBM PC. 
Supports most popular graphics cards. Allows 
you to create pop-up menus, windows & icons; 
use proportionally spaced fonts; rubberband & 
drag lines, text or bitmap images; supports 
mouse/cursor tracking. Tightly optimized for use 
with Turbo Pascal, IBM Pascal, C, Fortran & 
Compiled Basic. 

METAGRAPHICS SOFTWARE CORP. 

444 Castro Street, Suite 400 

Mountain View, CA 94041 

(415) 964-1334-Telex: 4998586 METAGRAF 

e Users' 
Group 

PUBLIC DOMAIN SOFTWARE INC 

Over 45 volumes of public domain software in 
CP/M & MS-DOS formats. 

• editors & compilers 
• text formatters 
• communications packages 
• many UNIX-like tools 
Write or call for more details. 

THE C USER'S GROUP 
415 E. Euclid Box 97 
McPherson. KS 67460 
(316)241-1065 


Software/ 

Interpreters 


C-Terp'“-C Interpreter 

A COMPLETE DEVELOPMENT ENVIRONMENT. 
Fuji K&R language and libraries: Complete built 
in screen editor; 

compiler compatible, supports object library 
Compiled with C86 or Lattice C or assembler; 
Multi-module support, includes global search; 
High-level symbolic debugging; Batchmode: 
Incredibly fast linking and semi-compilation; 
Runs on IBM-PC Dos 2.X, 3.X, 192K and up. 
Price: $300 (Demo plus manual $45) MC, VISA. 
See our display ad for more info. 

Gimpel Software 
3207 Hogarth Lane 
Collegeville, Pa 19426 
(215)584-4261 


Software/Languages 


IBM PC PASCAL/DOS 3.0/1 

For the serious PASCAL and DOS user. EXAM¬ 
PLES PLUS provide a rich set of examples and 
directly usable PASCAL function/proc code for 
PASCAL with DOS 2.0/1. EXAMPLES PLUS 2 
provides additional info for PASCAL 2 with DOS 
3.0. EXAMPLES PLUS 3 shows the differences 
and glitches in DOS 3.0/1, plus info on TopView, 
networking, extended graphic board and the AT 
hardware. Priced at $30 each, 2 for $48, 3 for 
$60. (CAadd6%). 

JATOINC. 

24861 Alicia Parkway, Suite 272-B 
Laguna Hills, CA 92653 

PASCAL-TO-C-TRANSLATOR 

Convert UC5D Pascal. MT i Pascal, and others 
to K&R C. Handles nested procedures, intrinsic 
functions, separately compiled units and mod¬ 
ules. all data types including long integers. Re¬ 
quires 256K IBM PC/XT/AT. Send for free 
samples or send us up to 500 lines of Pascal and 
we will convert it for you FREE. Licensed source 
and executable code $5,000, conversions 25 
cents/line. 



TGLINC. 

4400 Sulphur Springs Road 
Corvallis. OR 97330 
(503)745-7476 

MINNESOTA SN0B0L4 $44.95 

Language interpreter tor 128K min IBM PC or 
compatible. Most mainframe SNOBOL4 pro¬ 
grams run unchanged. Largest memory model, 
32 bit integers, 32K strings, 8087 required for 
fit, sample pgms include ELIZA. Dkt & 60 pg. 
guide $44.95; for “green book" add $15.00; VISA/ 
MC; $5.00 S&H: Source code $500.00, ask for 
info; 

BERSTIS INTERNATIONAL 
RO. Box 441 
Millwood. NY 10546 
(914) 271-5855 


XPL-A FAST ASSEMBLER 

XPL works like a high-level language. It gives you 
complete source code portability between CPM 
and PC-DOS computers. Advanced human en¬ 
gineering features allow modular development 
and block-structured code. Designed to maxi¬ 
mize programming efficiency. Complete in¬ 
struction manual. Satisfaction guaranteed. Only 
$79. 

CONFLUENTIAL SYSTEMS 
205 Sunbird Cliffs Lane 
Colorado Springs. CO 80907 
(303)599-3709 


Software/Network 


IBM PC NETWORK 

Products; electronic ‘chat’ system, network 
driver/iocti functions, comm port sharing for 
modem pooling; End User services: custom 
software development, consultation for larger 
user communities (including capacity plan¬ 
ning), remote support, joining of PC networks 
together forming a single wide area network 

PC Network Specialists, Inc. 

13109 Chandler Drive 
Dallas. TX 75243 
(214)783-6313 


Software/ Operating 
Systems 


MULTIPLE USERS UNDER PC DOS 

MultiLink turns PC-DOS into an efficient multi¬ 
user multi-tasking operating system. Additional 
users are supported by attaching inexpensive 
CRT terminals or modems to serial ports on the 
PC. and can run normal applications designed 
for PC-DOS. Includes host communications 
software for public dial-in. 

THE SOFTWARE LINK INCORPORATED 
6700 23B Roswell Rd. 

Atlanta, GA 30328 
(404)255-1254 

pcSHARE MULTI-USER 0/S 

pcSHARE allows your IBM-XT or compatible to 
support up to 4 users running 123, dBASE, 
WordStar, etc on inexpensive serial CRTs. For the 
software developer. pcSHARE efficiently runs 
compiled Basic, Pascal & C programs with full 
DOS 3.0 record locking. No risk 30 day money 
back guarantee. 

DIGITROL COMPUTERS, INC. 

440 Phillip Street 

Waterloo, Ontario, Canada N2L 5R9 
(519)884-4541 

CX/PC C EXECUTIVE 

Real-time, priority task scheduler. Functions to 
queue inter-task messages and pointers. Ex¬ 
ample tasks. Interrupt-driven timer, serial and 
parallel port interfaces. Runable demonstration 
programs. DeSmet C source included; no li¬ 
cense for generated programs. Described in June 
'84 IEEE Micro article. $75. Brochure. 
INTR-SOFTCO. 

RO. Box 351 
Bedfordf.MA 01730 
(617)369-6242 




























TECH BOOK 


Sofi'ware/Services 


TAPE TO DISK CONVERSIONS 

Convert any 9 track magnetic tape to or from over 
200 formats including SVa". 8" disk for¬ 
mats and word processors. Formats available 
include IBM-PC, Apple. Altos, TRS 80 8" CP/M, 
Displayer.. IBM Sys/??. Macintosh, Wang, Lan¬ 
ier. OS/6 and 200 more. Disk to Disk conver¬ 
sions also avail. Call for more info. 

PIVAR COMPUTING SERVICES. INC. 

47 W. Dundee Rd. 

Wheeling. IL 60090 
(312)459-6010 


Software/Statistics 


CLUSTER-PC 

CLUSTER ANALYSIS ON THE IBM-PC! Menu 
driven system provides the user with 12 resem¬ 
blance measures for classification and options 
for Transforms, standardizations, sorting & 
linkages. Other options include output to printer 
or file and plotting of dendrograms to screen of 
HP 7470. $279 plus $3 Shipping. 

TAXONOMIC ASSOCIATES INC. 

P0B8644 

Mobile. Alabama 36608 
(205)343-6495 

MULTI REGRESSION PROGRAM 

Multiple regression program for IBM-PC-$35.00. 
Accurate statistics with complete diagnostics 
including; F-STAT. T-STAT. R-SQUARED. DW. 
correlations, predicted & residual values. Im¬ 
mediate shipment. This is the right tool for the 
]Ob and only $35.00. 

MARKOV CHAIN 
9934 67th Road, Box 1J 
Forest Hills, NY 11375 
(718) 897-6674. Ask for Mike. 


Soft ware/Stock 
Analysis 


PC-STOCK GRAPHIC ANALYSIS 

Graphic trend analysis aiding in technical stock, 
bond, and commodity analysis. Includes “ON 
BALANCE VOLUME" and moving average. Ideal 
for the small investor. PC-STOCK comes com¬ 
plete with source code and examples. Requires 
IBM-PC. 128k. DOS 1.1-2.1 and hi res graphics. 
$30 r $3 shipping. 

SUNRISE ENTERPRISES 
P.O. Box 2610 
Goleta.CA 93118 
(805)968-4170 


Software/Terminal 

Emulation 


TELETALK 

ANSI terminal program. Includes ins/del char & 
line. 4-way scrolling, and much more. Better than 
VT100. Use menus or commands. Provides di¬ 
rectories, text & XMODEM file transfer, key 
bindings, file browser, etc. 60 pages -f- on-line 
help. DOS 2.0+, 128K, any monitor. Money-back 
guarantee. US$65. 

USERVIEW 
P.O. Box 917 
Waterloo. Ont..N2J4C3 
CANADA 19-746-1170 

TC-LINK 

The TC-3274 Cluster can be used on all IBM PC’s 
or compatibles. 1, 3 or 5 station clusters from 
$769. Features; Extended color Resident SNA, 
Application interface. Hot Key, Full Gateway, Fast 
File Transfer. Multiple LU’s. TC-3276 single user 
Emulator is only $619. Over 5000 SNA & BI¬ 
SYNC sold Worldwide. 

TRISYSTEMS CORPORATION 
31 Williams Street 
Newton Upper Falls, MA 02164 
(617)965-6006 

VT52/102/TEKTRONIX 4010 * XFER 

ZAP emulates the above terminals and supports 
full file transfer and interactive communication. 
Also includes nested environment files, XMO¬ 
DEM & Kermit file transfer, autoredial, key bind¬ 
ings. integrated text & graphics save/restore 
graphics utility and dump mode. XON/XOFF. 
Create variable-size graphics characters. Re¬ 
quires DOS128K. 

$65 1 $3 shipping. 

Solution Systems 
335 Washington Street 
Norwell.MA 02061 
(617)659-1571 
800-821-2492 


Software/ 

Typesetting 


HIGH-TECH TYPESETTING 

Transmit your text via toll-free lines directly to 
our fully automated typesetting system. $2. per 
K characters with a $5. minimum. Same day 
service. 200 typefaces in sizes up to 72 point. 
Send $15. + $3. shipping for our 220 page 
guidebook, or call toll free and use your MC. VISA 
or AMEX. 

INTERGRAPHICS INC. 

106A South Columbus Street 
Alexandria. VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area. 


Software/Utilities 


DOS PATH COMMAND FOR DATA 

Now Lotus 1-2-3, dBASE II, WordStar and most 
others can access data files no matter where they 
are located! Works with hard disks and floppies. 
DPATH is a system stay-resident function that 
allows you to organize your disk any way you like. 
Includes a screen-oriented maintenance utility 
& a 60-page manual. DOS 2.0/compat. $25. 
PERSONAL BUSINESS SOLUTIONS INC. 

PO BOX 757 
Frederick, MD 21701 
(301)865-3376 

DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Files or sectors can be restored, 
searched, examined & changed. Checks disk 
drive speed, req. IBM PC. DOS 1.1 (128K)/2 
(192K) 1 64K if only 1 floppy drive. $73 ppd. USA 
MLI MICROSYSTEMS 
PO BOX 825, Dept.TB 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA 

COPY PROTECTION 

SLK/F places an assembled or compiled pro¬ 
gram on a diskette with 4 different copy-resis¬ 
tant features in such a way that it runs normally, 
but cannot be copied by backup programs such 
as COPYPC. The rest of the diskette is available 
as normal, and DOS may be added. Price $150. 


OLIVIE 

BRANCIH 

SORTWARE 


OLIVE BRANCH SOFTWARE 
1715 Olive Street 
Santa Barbara, CA 93101 
(805)569-1682 • 

**DIGICON PRINT PACKAGE** 

Want SIDEWAYS printing for SPREADSHEETS? 
How about BANNNER. PAMPHLET. LETTER, and 
BOOKLET printing too? Variety of fonts. Graph¬ 
ics characters. Character editor to MAKE YOUR 
OWN FONTS or SYMBOLS! Quick printer setup 
program too. Easy menus, online help. IBM/Ep¬ 
son printers, DOS. 128K. $49.95 (PA+6%). 
DIGITAL CONCEPTS, INC 
POB 8345 Dept. A 
Pittsburgh, PA 15218 
(412)823-8314 

NOBLINK^“ 

ErGoNoMiCs! Eye strain? With just a keystroke 
you can change your blinking cursor into a 
friendly solid block reverse video cursor. If you 
wish you can change it back and forth (Blink/No 
blink) right in the middle of a program, such as 
your word processor. Give your eyes a rest. 
$29.95 plus $5 s&h. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
(801)261-0769 


COPY II PC 2.0 

Copy II PC is the backup insurance you need to 
protect your software investment. Copy II PC 
makes a backup of most protected software 
quickly & easily, and even allows several to be 
run from a hard disk (call for current list). For IBM 
PC, XT, AT Also available for Apple //, Mac, C64. 
$39.95 + $3s/h.VISA/MC/check. 

CENTRAL POINT SOFTWARE, INC. 

9700 SW Capitol Hwy..#100T 
Portland. OR 97219 
(503)244-5782 


SOURCE DEBUGGER FOR 
LATTICE C 

The MSD DeBugger'“ is the last, and perhaps 
final, word in programming assistance for Lat¬ 
tice C users. C Debugger produces a high-level 
view of C programs via function names line 
numbers, variable names and C data types, plus 
a low-level view of machine addresses and in¬ 
structions for testing assembler language func¬ 
tions. More features include; 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the process. 

• Capability to single step through your program. 

• Set break points, examine registers and 
variables. 

$165.00 + $3.50 shipping VISA/MC 


O^delOMSjS’etr 

a high level language debugger 


MSD 

2141/2 West Main St. 

St. Charles, IL 60174 
(312)377-5151 

PROGRAMMER’S DELIGHT 

From within any DBASE-BASIC-FORTRAN pro¬ 
gram! Save the existing Video Screen, then call 
up any COM, or EXE file—Load a fancy entry or 
help screen from disc—or execute a Batch file 
or DOS command. Then restore the Video Screen 
and return to just where you left off. (In Hi-Speed 
ASM. UsesMSDOS 2.0). $49.95 
CSDC INC. 

7844 Kendalia 
Houston, TX 77036 
(713)270-8555 

IBM USES CPM DISKS!! 

Uniform lets you use CPM disks in your IBM B; 
drive while running any PCDOS/MSDOS pro¬ 
gram. Read and write to the CPM disk directly 
or transfer files to IBM format. Over 70 formats 
also 8" and 96 TPI. IBM PC. XT. AT. Call for de¬ 
tails. Dealers invited. (Not for Apples). $59.95 + 
$5 S&H. Uniform by Micro Solutions. 

BLUE HERON PUBLISHING CO. 

8350 Lincoln Avenue 
Skokie, Illinois 60077 
(312)676-1080 


























TECH BCOK 


ADD ANIMATION TO PROGRAMS 

Enhance boring programs with exciting anima¬ 
tion and music! Easy to use. Requires no graph¬ 
ics knowledge or artistic skill. Utility can be called 
from programs which can run. EXE files such as 
Compiled Basic. C. and others. No royalties. Call 
up to 36 animated sequences. $100. Requires 
purchase of ARTPAK graphics package to cre¬ 
ate animated shows. 

PALSOFTWARE CORPORATION 
RO. Box 39961 
Los Angeles, CA 90039 
(213)259-9659 

Hard Disk DIRECT ACCESS’“ 

The ULTIMATE utility for any hard disk user. DI¬ 
RECT ACCESS is a powerful hard disk manage¬ 
ment tool. Organizes your software programs into 
a "user defined" menu system. Features attrac¬ 
tive screen display, rapid access into an appli¬ 
cation using a single keystroke & easy to learn. 
Also handles batch files & complicated- DOS 
commands. Order today. Only $59.95 t $5.00 
shipping & handling. MC/VISA. 



DELTA TECHNOLOGY 


DELTA TECHNOLOGY 
RO. Box 1104 

Eau Claire. Wisconsin 54702 
(715)832-0958 

REALIASPACEMAKER 

One of Peter Norton’s “favorite programs”! 
Compress .EXE and .COM files, so programs 
need fewer diskettes and load faster. Signifi¬ 
cantly reduces any program with large data or 
stack segments. Use instead of EXE2BIN. When 
DOS loads the compressed file, Spacemaker 
automatically expands it. $75. 

REALIA, INC. 

10 South Riverside Plaza 
Chicago. IL 60606 
(312)346-0642 


SMART CACHE 

Cache for floppies-t RAM disk+spooler. Drives 
wear less, run quieter. Writes defered and con¬ 
current. Anticipates reads. Spooler is multi¬ 
printer. multi-file, and multi-copy, with optional 
form break, form feed, and page listing capabil¬ 
ities. Need DOS 1.1 or above. 256 KB and one 
floppy. $39.95+$2.50S/H. 

EKC INC. 

6100 Shenandoah Ave. 

Los Angeles, CA 90056 

(213) 641 -3390 for info/order MC/VISA 

AVOID FRUSTRATION! 

PC-CATLG—easy to use, reliable. Diskette 
Management Utility. Directory info for EACH file 
is read/stored in a master catalog with a 40 char 
user comment. Functions; ADD/CHG/DEL/ 
SRCH/UPD/DISPLAY/PRT/LABELS. Chg VOL 
labels. Req. DOS 1.1/ZX, 256K, 80 mono/color, 
2 DSDD drvs (SSDD add $3). parallel printer opt. 
$25. 

Oregon-microTech 
1717 Magnolia Ave. 

Medford, OR 97501 
VISA/MC (503) 773-8327 

BASIC “QUICK-SCREEN” 

Create complex data input screens fast and easy. 
Place "data fields" anywhere you want. Draw 
menues and help screens. Comes with subrou¬ 
tines to manage screens, data input, etc. In¬ 
cludes a program listing utility to demonstrate 
“QUICK-SCREEN". Works with compiler. $38 + 
shipping. $8 for demo. CA res. -t 6% tax. 

RIBB SOFTWARE 
20 Quiet Hills Road 
Pomona, CA 91766 
(714)622-6653 

THE FILE CONVERTER 

Alter or restructure the data and/or the com¬ 
mand structure of any DOS file. Use files created 
by one software package with other programs. 
Files imported to or being exported from the PC 
can be reformatted easily. The utilities consist of 
the Data Translator, Field Handler, File Splitter, 
and the On-Line Communication Programs. 
Minimum configuration: 256K, 2 disk drives, color 
or monochrome display. $399. 
DATACHANGE.INC. 

6075 Atlantic Blvd.NWG-1 
Norcross, Georgia 30071 
1-(800) 631-9841: (404)441-1332 


DBASE II dBDecode 

dBDecode is a utility program that converts pro¬ 
grams that have been compiled with the D-BASE 
IIDBCODE compiler, back into the original source 
code format. This powerful utility among others, 
accounts for identification of IF-THEN-ELSE- 
ENDIF and DO-WHILE-ENDDO constructs dur¬ 
ing source code generation. A must for DBCODE 
users. $69.95. 

DATAGLOBE SYSTEMS 
30 Burnhill Rd., Suite 803 
Scarborough, Ontario, Canada 

A FRIEND FOR TURBO PASCAL 

PASCAL'S FRIEND is four include files giving 
procedures for simplified BIOS/DOS access with 
examples plus easier use of Blaise Tools/MS 
Pascal code. Keyboard, cursor, and screen han¬ 
dling, inverse video, system clock, calendar cal¬ 
culations, 1-2-3 like menus. Includes all source 
plus example program. Requires IBM PC or close 
comp.. Turbo Pascal. $39.95 plus $2.00 ship¬ 
ping. Check, MO, Visa, MC 
J.S. COMPUTING 
815 N. 12th St., Suite 5 
Allentown, PA 18102 
(215)821-9020 

THENIBBLER”'2.0 

Powerful disk, file & memory mgmt. utility for 
programmers & DP professionals! view, en¬ 
crypt, edit, recover, copy, delete, hide & rename 
files. View & Edit Memory. Hex/ASCII search in 
files & memory. File maps; Label/ Directory ed¬ 
iting; windows: context-sensitive HELP: Trans¬ 
fer CPM & p-system data to DOS: Ram & Fixed 
Disks! written in assembly for super speed! 
$69.95 f $2.50 S&H. (CA add 6%) check/Visa/ 
MC. 

TACHYON SYSTEMS INC. 

2725 Congress St. Suite 2H 
San Diego, CA. 92110 
(619)574-1666 

FKEY NOW AVAILABLE 

The famous FKEY key processor is now running 
on PC DOS/MS DOS. FKEY allows the redefini¬ 
tion of each key and key macros. No royalties on 
the run time package for product developers. 
Attractive dealer discounts and dealers are in¬ 
vited. Call or write for more information about 
FKEY. $39.95. 

DITJ 

RO. Box 60727 
Sunnyvale, CA 94088 
(408)737-9000 


SMART FILE COMPARISON 

CMP finds changes, including blocks of lines 
that have moved between two ASCII files. It finds 
lines that have changed within a block that has 
moved. 20,000 line maximum, skip blanks, out¬ 
put to file. PC-DOS or CP/M-80, Ver 2.13 $89 (+ 
sales tax in CA) Visa/MC. 


□ 

WHITE HERON 
CORPORATION 


White Heron Corporation 
Mail Order Dept. 

26739 Basswood Ave. 

Rancho Palos Verdes, CA. 90274 
(213)378-4429 


Software/Word 

Processing 


VOLKSWRITER DELUXE 

Features TextMerge'“ for customized mailing lists; 
multi-lingual, engineering & scientific symbols; 
horizontal scrolling to 250 characters: docu¬ 
ment size 1 megabyte; on-screen page endings, 
underline, boldface, double-strike, strike¬ 
through, multiple fonts & colors—fewest key¬ 
strokes per function. Only $295. 

LIFETREE SOFTWARE INC. 

411 Pacific Street 
Monterey, CA 93940-2790 
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GRAPHICS 

• Text/graphics generics 

• 2D interactive 

• 2D plots (full support) including 
auto-scaling, auto-axis genera¬ 
tion. auto-labeling, tabular/log/ 
parametric curves, splines, bars, 
pies, you name it. we have it. 

• 3D Plots incl. 2 hidden line remov¬ 
al options—not just old-fashioned 
wire frame. 

PEN PLOTS 

• Standard plotter primitives plus 

• FULL 2D support plus 

• Interface to screen graphics. 

• Limited 3D. 

Clear and complete documentation. 

GRAFMATIC $135. 

PLOTMATIC 135. 

MICROCOMPATIBLES 

301 Prelude Drive 

Silver Spring. MD 20901 

(301) 593-0683 


CIRCLE 398 ON READER SERVICE CARD 


Create your own 
unique PC interfaces 
in minutes! 











The P0100 allows-rapid development of specialized 
PC interfaces It features a buffered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to 40 1C sockets) The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D. D/A converters. 1/0 ports, 
connection of transducers and dozens of useful 
circuits 

PD100 w/manuai - S99 REAL TIME DEVICES 
plus $3.50 P&H 1930 Park Forest Ave. 

Manual only - $20 Postpaid P O Box 906 
PA residents add 6% State College. PA 16804 

Check. MasterCard, or VISA (814) 234-8087 


Cables 

EIA RS 232-C 

Quality cables with immediate 
delivery and low prices. 


Send 

/ 

Ip^falogj 


Conductor 

Price 

1-4 

11.50 + .15/ft. 

5-7 

12.00 -1- .22/ft. 

8-12 

13.00 + .30/ft. 

13-16 

14.00 + .40/ft. 

17-25 

16.00 -F .50/ft. 


Specify Male or female connectors, length 
of cable and pins to be connected. Extended 
Distance, Centronics (Parallel), Coaxial 
(RG59U. 62A/U). Dual Wang, Twin-axial, 
Ribbon, IBM. DEC Compatible cables and 
AB Switches also available. 

We supply connector parts, bulk cable, 
tools and hardware (wall plates), for those 
who prefer to build their own cables 

Communication 
Cable Company 

PO Box 600-K, Wayne, PA 19087 


' CIRCLE 396 ON READER SERVICE CARD 


Now With Windowing! 
$49.95 Basic Compiler 

MTBA5IC 

Features: 

Multitasking Windowing 

Handles interrupts Interactive 

Fast native code Compiles quickly 

Floating point No runtime fee 

.MTB.XSIC is ii tru«' nativi? cocIp (ompiler. II runs Hylr's .ScpI. 
"HI sirve in 2I» socunils: intrqjriMiTs lake over 1400 seconds! 
Ket ause MTHA.SIC is multilaskinK. it cun run up to 10 Basic 
routines at the same lime, while displaying ten separate win- 
ilow's. I’op-up/clown menus are a snap to implement. 

The M’l’B.ASIC pai ka^e im ludes all the necessary software to 
run in inlerjireler or i ompiler mode, an installation program 
|mi am system i ah use wiiidow inR). Ihn?e demonstration pro¬ 
grams and a i omprehensive manual. 

.\\ .AII .MII.K lorCIVM (/-BO). M.S-DOS. and PCI-DO.S systems. 

()RI)KKIN(!: .Sppi:ify i'oroiat when ordering. We accept Visa. 
.NIC. checks and COD. Send S4!l.a.'> plus S:t.50 shipping and 
handling (SlO overseas) lo: 

/iBgiGfiimV 

P.O. Box 2412 Columbia, MD 21045-1412 
301/792-8096 


CIRCLE 399 ON READER SERVICE CARD 


Software Manual and 
Documentation Printers 

TYPESETTING: 

Laser or R.C. output from your 
hard copy, word processed disk or 
transmission 
PRINTING: 

Short, Medium and Long Run 
TABS: 

Printed and Laminated 
BINDING: 

Saddle Stitch, Perfect, 
Plastic Comb, Wire, Loose Leaf, 
Slipcovers, Binders 

1-800-528-4885 


oipnaorophics 

Printshops Of The Future 





___ __ 



QNX 1.2 Development System. 

.... 595 

QNX 2.0 Networking Version. 

.. 1190 

QNX Networking Board. 

.... 425 

SOFPLAN Multi-User Spreadsheet . 

.... 200 

ZIM Multi-User Database. 

.. 1095 



8087-3 (5MHZ) Co-Processor Kit . 

.... 159 

8087-2 (8MHZ) Co-Processor Kit. 

.... 315 

80287 (AT) Co-Processor Kit. 

.... 280 

FORLIB: Fortran Scientific Subroutines 

. 99 

• QNX ORDERS OVER S500 



kanotek 


I Moodie Drive High Tech Park 

- 1 105-215 Stafford Rd. Ottawa. K 2 H 9 C 1 MHo 

(613) 726-1907 

Quantity discounts Dealers welcome 



FASTSCREEN 

is a set of inline assembler and Pascal 
procedures for Turbo Pascal users. 

• Display an entire screen or window almost 
instantly 

• F’rocess multi-field input screens that give 
your user full cursor control 

• .Sample program uses Conway's LIFE to 
illustrate use of procedures 

• All source code included 

• IBM PC XT AT and true compatibles 


2995 


VA residents 
add 4f'( sales tax 


TECHNISOFT 

1710 Allied Street, Suite 37 
Charlottesville. VA 22901 
(804) 979-6464 

Turbo Pascal is a registered trademark 
of Btirland International 


CIRCLE 400 ON READER SERVICE CARD 


"aTaa— 

9600 baud . 

ASYNC $795 

PC MODEM 

^UPTA 96/S STANDALONE R$-232 - $895 

• HAYES Software Compatible 

• Modular Plug, DIALUP 

• AUTODIAUAUTOANSWER 

• HALF SLOT Piggyback Card 

• Built'ln Error Correction 

• Fits IBM PC, XT, AT & Compatibles 

ORDER YOUR 'EI^TODAY 

CALL (703) 883-0331/2 

TCLEX via WUI6S02670960 

30 Day Money-Back Guarantee Through This Ad! 

Add $7.50 Shipping and Handling Per Order Va. 
Residents Add 4% Sales Tax Prepaid or C O D Major 
Charge Cards Accepted 

VeVI • PO Box 9224 • McLoon VA 22101X 
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^ PROMPT DELIVERY!!!! 

S SAME DAY SHIPPING (USUALLY) 


OUTSIDE OKLAHOMA: NO SALES TAX 


DYNAMIC RAM 


^00 

256K 

256Kx1 

150 ns 

$ 4.99 

0 2 

128K 

128KX1 

150 ns 

10.99 

P w 

64K 

64Kx1 

120 ns 

2.10 

03 

64K 

64Kx1 

150 ns 

1.40 



EPROM 



27C256 32Kx8 

250 ns 

$20.99 


27256 

32Kx8 

250 ns 

15.27 


27128 

16Kx8 

250 ns 

5.17 

0 X 

5UJ 

27C64 

8Kx8 

200 ns 

8.15 

•-9 

X z 

2764 

8Kx8 

250 ns 

3.64 

lu UJ 

(0 S 
< 3 

2732A 

2716 

4Kx8 

2Kx8 

250 ns 
450 ns 

3.95 

2.95 

ir z 
0 0 


STATIC RAM 



6264LP-15 8Kx8 150 ns 

$8.75 


^6116LP-3 2Kx8l50ns 

2.50 


OPEN 6V2 DAYS: WE CAN SHIP VIA FED-EX ON SAT. 


MasterCard VISA or UHS CASH COD 

Factory New, Prime Parts JiiPoo 
MICROPROCESSORS UNLIMITED 
BE^s%K"":4'r (918) 267-4961 

Prices shown above are for April 22, 1985 

■ Please ca* lor cuttonl puces Prices sut))etl to cfiange Please e«p.>cl higher o< tower pnres on ■ 

■ sortie parts due to supply A rtemary) and our chanqinQ costs Shrppmq i insurance e«lra CastiB 

■ drscouni prices stiown Orders received by 6 PM CST can usuaiy be dewerfd to you by the| 

■ — -- e-a—. n-^M QO. Of Prkjflty On* .. S11.50! " 


<t morning, via Federal Express Standard Ai 



THE $3.95 PERIPHERAL 
THAT CAN SAVE YOU I 
HUNDREDS OF DOLLARS' 


Before you shop, consult the CREATIVE 
COMPUTING 1985 BUYER S GUIDE TO 
PERSONAL COMPUTERS & PERIPHERALS— 
the complete hardware sourcebook with in- 
depth product listings, comp>arative charts and 
evaluations of hundreds of new microcom¬ 
puters and peripherals. It will connect you to 
the best values in new computer equipment. 

Available at your local newsstand 
and computer store. 



THE MASTER DIRECTORY 
OF PRODUCTS FOR THE 
IBM PC, PC XT, PCjr 
AND MOST COMPATIBLES! 

AVAILABLE AT YOUR 
LOCAL NEWSSTAND AND 
COMPUTER STORE. 


READER 

SERVICE NUMBER ADVIiRTISER PAGE 


103 AS r Research.60 

111 Alloy Ciompiiter.167 

101 Alpha Computer Ser\'ice.177 

133 Alpha Delta Systems.133 

102 Alpha Omega.120 

106 Amtlek.26 

104 Amerisoft.150 

236 Answer Software.140 

107 Applied I’eehnical System.188 

108 AQIIIX Advanced Sy.stems.123 

136 Arity.197 

109 A.shton'Tate.84,85 

203 Atron.8 

114 Blaise Computing.17 

118 Borland International.35 

117 Borland International.31 

116 Borland International.32,33 

115 Borland International.29 

235 Bourbaki, Ine.195 

110 Brady (lommiinications.208 

120 (Ware/DeSmet C.147 

112 CXI.54 

121 Central Point Software.132 

113 (]ha.se 'Technology.117 

124 Chorus Data Systems.78 

227 Command Technology ('oqi.154 

158 (lommunications Research.177 

153 Computeeh (iorp.135 

122 (k)mputer (iontrol Systems.184 

231 Computer Integration.169 

238 Computer Integration.171 

126 (\)nroy LiPointe.44, 45 

166 (vore International.... 22 

127 Corv-iis Sy.stems. 62 

128 ('reative Mierosales.. ...152 

130 Creative Solutions. ...106 

131 DCA.6,7 

132 DataAcee.ss.124 

215 Data Base Decisions.178 

137 Data Base Decisions.112 

135 Data Sources.... .207 

129 DeeisionWare.. .125 

138 Desert Technologies.209 

167 Digigraphies Systems.72 

139 Emerald Systems.110 

140 Essential vSoftware.105 

152 Everex Systems, Inc.94 

141 Execustat. 186 

241 1‘xpre.ss Systems.Cover 2, PI 

182 Exsys, Inc.177 

119 Eaireom. 190 

133 Ein-'Tec.183 

134 Clenasys.108 

* (iimpel Software.148 

243 (iolden Bow.120 

l6l (iolden Software.100 

142 (irand Max.121 

105 (ireenleaf Software.19 

188 I lammer (Computer.36, 37 

222 I larvard Softworks.132 

164 I lauppage C'omputer Works.80 

244 Hercules (Computer 'Technology.11 

143 Heuristic (Computer System.179 

147 1-Bus System.s.151 

150 IBM.12,13 

149 IBEX (Computer (iorp.208 

165 ID Systems.208 

151 Infax, Ine.148 

* Integral (.Quality.174 

216 Intel..56,57 

210 Interactive Microware.125 

144 Interface, Ine.139 

123 Interface 1'eehnologies.88 

155 Iomega.48 

237 Kamerman Libs.14 

159 Lihey Computer Systems.133 

194 I .user Tax, Ine.70 

160 Littice, Ine.18 

225 Lifeboat.114 

211 Lifeboat.194 


RliADER 

SERVICE NUMBER ADVERTISER PAGE 


202 Logieware.127 

145 I.ugaru/Softwear.153 

172 mbp Software and Systems Technology, 

Inc. 180 

174 MET Environmental. Ine.177 

125 Mix Software.210 

146 Macmillan.175 

163 Man.sfield Software.138 

208 Manx Software Systems.52 

186 Mark Williams Co.64 

151 Micro Direct.103 

212 Micro Data Base Systems.98 

214 Micro Tec Research.96 

213 Micro Software Developers.188 

* Microsoft, Ine.4l 

* Microsoft, Ine.43 

185 Microstuf.135 

184 Microstuf.137 

183 Microstuf.139 

168 Microway. 192 

169 Network Development.50 

226 Nighlowl Software.173 

179 Opt-Tech Data Proee.ssing.4 

196 Opt-'Tech Data Proees.sing.4 

171 PC Brand.118,119 

154 P(i Extension.107 

156 PC Network.188 

190 PC Source.234 

230 Paradise Sy.stems.68 

173 Phoenix C.oinputer Products.16 

228 Poly troll.141 

218 Port-A-Soft.188 

175 Programmer’s Connection.I6l 

161 Programmer's Shop.38 

220 Programmer .Shop.143 

234 (^ie Re.seareh.193 

* (.}uaid Software.190 

176 (^ualitas, Inc.176 

239 Quantum.126 

177 Quatech. 122 

180 Quic-N-Easy Software.164, 165 

204 Raeet ( ximpute.46 

157 Rainbow.208 

181 Rational System.s. 168 

240 Readiware.172 

170 Rcalia, Ine.74 

193 Relax Technolog)-.212 

232 Schuller A.ssoeiates.127 

187 Scientific Endeavors.187 

221 S'TD. 92 

201 SoftCTaft. Ine.2 

207 Soft focus.208 

246 Softlogic Solutions.Cover 3 

242 SofTool Systems.128 

191 Software Bottling Co. of NY.155 

189 Software (iommodities.156 

223 Software Horizons.166 

209 Software Link.90 

219 Solution Sy.stems.196 

162 Solution Sy.stems.Ill 

229 Solution Sy.stems.Ill 

190 Speedware.187 

* Spruce Technology'.131 

178 SkTland.116 

195 Summit Software.157-159 

247 Tall (ira.s.s I’echnologies.20, 21 

197 'Tall 'Tree Sy.stems.66 

192 Turbo Power.170 

237 U.S. Robotics.38 

222 llbilqutious.188 

243 Uniform Software. 202 

199 Unipress Software.5 

198 Varatek.209 

202 Wallsoft.185 

217 Wateom. 82 

200 Wendin.109 

205 Word'Tech Systems.76 

224 WOW Enteipri.ses.137 

148 Zanthe.Cover 4 

245 Zedueomp.15 
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Spending more time searchitm Sor the 
technol<^^...tiian usii^ it? 

DATA SOURCES 
systematically ofganizes 
all your DP options! 


No other resource puts over 20,000 
systems and applications software pack¬ 
ages...over 17,000 hardware and data 
communications products...and some 
9,000 company profiles instantly at 
your fingertips. 

DATA SOURCES is conveniently 
indexed to help you locate the products 
you seek quickly...find others you may 
not be aware of...and determine their 
capability and compatibility at a 
glance. You’ll use... 

...The Product Index, with its com¬ 
plete listing of every product covered 
by DATA SOURCES, to lead you to 
the larger listing quickly. 

...The Company Profile Index, to 
help you identity all the product 


areas in which a firm is currently 
involved easily. 

...The Company/Product Index, to 
find each vendor’s full range of prod¬ 
ucts within each equipment category 
instantly. 

...The Software Index, to help you 
access specific packages, even if 
you’re not sure of the author or prod¬ 
uct classification. 

And DATA SOURCES’ handy compari¬ 
son charts let you review similar products 
by multiple manufacturers for key cri¬ 
teria, including compatibility and price. 

PLUS...in-between quarterly editions, 
subscribers have access to the exclusive 
DATA SOURCES HOTLINE for infor¬ 
mation on product location assistance. 


JUST CALL (800) 227-1617 ext 251 
TODAY! (In California, call (800) 
722-3543 ext. 251) 



Leading the Industrie in Information 
Management 

PO Box 5845, Cherry Hill, N.J. 08034 


We’ll send your first 2-volume edition 
on a 30-DAY APPROVAL basis 
and enter your year’s 
subscription to 
DATA SOURCES at 
just $170...$70 off 
the regular cover 
price... FOR 4 
quarterly editions. 


CIRCLE NO. 135 ON READER SERVICE CARD 























































































































































































































INDEX TO PRODUCTS 


PC TECH JOURNAL JUNE 1985 


KS# PRODi'CT ai)\’1';ktisrk ks# i^koduct ai)\'i-:ktis1';k paoi- 


OPERATING SYSTEMS 

188 EZ-DOS-I'I’ Hammer Computer Systems, Inc. 

.36-37 


IBM COMPUTERS AND COMPATIBLE UNITS 

238 38 CIA .171 

244 Expansion Chassis I-Bu.s-Systems .151 

ACCESSORY CARDS/MULTIFUNCTION BOARDS 

236 Megabyte Answer Software .I K) 

108 Busboard AQlIIX Advanced Systems .123 

244 Graphics (^ard Hercules Computer 'l eehnology .. 11 

23‘* IBM-A'r Add-on Prods. QIC Research .193 

177 Quateeh Quateeh .122 

197 JRAM 'fall'free Systems .66 

NETWORKING PRODUCTS 

111 P(> Slave Alloy Computer Products .167 

127 Omninct Network (^orvus Systems .62 

169 Network Network Development Corp.50 

156 Services & Products PC Network Specialists .188 

209 Multilink Software Link .90 

204 PC^MS Racet Compute .16 

OTHER ACCESSORY CARDS 

167 Peripheral Products Digigraphics Systems .72 

164 8087 PA KS Hauppauge ('omputer Works .80 

210 Data Aquisition Card Interactive Microware .125 

230 Modular Graphics Car Paradise vSystems, Ine.68 

COMMUNICATION 

158 Blast Communications Research Group 

.177 

134 Telios Cienasys .108 

165 Tess ID Systems .208 

185 Remote Microstuf, Inc.13'^ 

185 Remote Microstuf, Inc.137 

183 Remote Microstuf, Inc.1.39 

226 MEX-PC Niglitowl Software .173 

MASS STORAGE HARDWARE 

102 Turbo 10 Alpha Omega .120 

113 CTI-130 Chase 'rechnologies .I 17 

231 Hard Disk CIA . 169 

166 AT Plus Core International .22 

138 PC Expansion Units Desert 'I’echnologies .209 

139 Mass Storage Emerald Systems .110 

152 Tape Back-up Systems Everex vSystems, Inc.94 

144 MavSS Storage vSys 1 2 Interface, Inc.139 

149 9-Track Mag Ibex Computer Ciorp.208 

216 PCAO Intel Corp.56,57 

155 Bernoulli Box Iomega .48 

Superfliglit K^imerman Labs .14 

204 PCMS Racet Compute .46 

221 PC-286 vSeattle Telecom & Data .92 

247 Hard Disk Tape Bakup I'all GravSs Technologies .20, 21 

224 XT Fixed Disk Wow Enterprises .I 37 

COMMUNICATION HARDWARE 

103 AST-5251/11 AST Research .60 

112 CXI 3278/79 Plus CXI .54 

131 IRMA DCA .6,7 

178 Turn-On Skyland Systems .116 

INPUT HARDWARE 

194 PC Photocopier I.avSer Fax, Inc.70 

GRAPHICS SOFTWARE 

124 PC Eye, Imagit, Photo Chorus Data Systems .78 

187 Graphic Scientific Endeavors .100 

SOFTWARE FOR PROFESSIONALS 

117 Sidekick Borland International .31 

141 Statistical Software ExeciKstat Inc.186 

133 “Practical” Fin-Fee Service Corp.183 

150 vSoftware IBM .12,13 

146 A.syst Macmillan vSoftware .175 

* Macro Assembler MicrOvSoft Inc .4 3 

228 Pol}windows Polytron .141 

101 ITie Statistian Alpha (lomputer vService .177 

WORD PROCESSING SOFTWARE 

104 Amerisoft Edit Fool Amerisoft .150 

LANGUAGES 

107 Gauss Applied'Fechnical vSystem .188 

136 Arity Prolog Compile Arity .197 

115 Turbo Pascal Borland International .29 

118 PavSeal Family Borland International .35 

* Lisp Integral Quality .174 

186 MWC86 C Compiler Mark Williams Co.64 

172 MBP Cobol MBP vSoftware & Sys. Tech., Inc. 180 

214 Professional Pascal Micro Tec RCvSearch .96 

* Potent PiLscal MicrOvSoft Inc.41 

239 QNX Quantum Software vSystems .126 

181 Instant C Rational Systems .168 

170 Cobol Realia, Inc.74 


195 Better Basic vSummit Software .157 159 

217 Dmguage Franslator Watcom .82 

PROGRAMMERS TOOLS 

125 Fext Editor Alcor vSystems .210 

101 Hie vStatistician Alpha Computer vService .177 

203 P(i Probe Atron .8 

114 Pascal vSupport Blaise (Computing .17 

116 vSuperkey Borland International ..32,33 

120 DevSmet C-Ware .147 

227 SPF/PC Command l eehnology Corp.154 

130 Windows for C Creative vSolutions .106 

215 PerivSeope Data Base Decisions .178 

137 Peeks’n Pokes Data Base Decisions .1 12 

140 Library Utility ILssential Software, Ine.105 

119 C-'Free Faircom .190 

* C-Programming Ding. Gimpel Software .148 

105 (MJbrary Greenleaf Software . 19 

143 lies Editor Heuristic (Computer vSy.stems .179 

123 Modula 2 Interface Technologies .88 

. 159 F77L Fortran (aimp. Dihey (computer Systems .133 

160 C Compiler Dittice, Inc.18 

225 Run C Lifeboat Assoc.114 

211 Dittice C Compiler Lifeboat A.ssoc.194 

145 Text Editor Lugaru vSoftware . 153 

163 Kedit Mansfield Software (Jroup .138 

208 Compiler Manx vSoftware SyvStems .52 

174 I/O Pro MEF Environmental Inc.177 

213 (M)ebugger Micro vSoftware Developers .188 

171 I.attice Window PC> Brand .118,119 

173 PLINK, PFIX; PMATE Phoenix Computer Products .16 

176 Tall vSereen QualitavS, Inc.176 

201 B-'Frieve vSoftcraft .2 

207 B-'Frees Softfocus .208 

242 FPE/PC Softool C>orp.128 

223 Power Packs vSoftware Horizons .166 

291/ Prolog, Fastore C 

162 Solution Systems .11 1 

219 Brief Solution Systems .196 

190 Furbo Assembler Speedware .187 

* FirvStime vSpruce 'l eehnology .131 

191 Screen vSculptor 'Fhe vSoftware Bottling Co. of NY 155 

192 Furbo Power Utilitie Turbo Power Software .170 

222 tilth Ubiquitous Systems .188 

199 EMACS MvS-DOS UniprevSS vSoftware .5 

198 Warnier/Orr Fools Varatek Software Architects .209 

200 X'FC Wendin .109 

205 DB Compiler Wordtech .76 

245 Dezign Zeducomp .187 

DATA BASE MANAGEMENT SOFTWARE 

109 DBase 111 A.shton Fate .84,85 

132 Dataflex Data Accc'vSS Corp.124 

180 QPro4 Quic-n-EavSy vSoftware .164,165 

148 Zim Zanthe .Cover 4 

ADDITIONAL SUPPUES 

151 “Flipkit” Micro Direct Int’l .103 

218 Disk Framsfers Port-a-Soft .188 

240 Readi Scope Readiware .172 

193 llie Controller Relax Fechnology .212 

UTERAITJRE 

110 Books Brady Communications Co., Inc. 208 

135 HW/SW Directory Data vSourccs .207 

SOFTWARE UTILITIES 

235 Vivsual vShell Bourbaki, Inc.195 

121 Copy II PC Central Point vSoftware .132 

153 “Multijob” Computech Corp.135 

122 Fabs & Auto Sort Computer Control Sy.stems .184 

129 Menu Master Decision Ware Corp .125 

182 Software Profession EXvSys Inc.177 

196 Scroll & Recall Opt 'Fech Data ProcCvSsing .4 

179 Opt Fech Sort Opt Fech Data ProcCvSsing .4 

154 PC Extension PC Extension .107 

* Disk Explorer Quaid Software .190 

232 File Master Schuller & As.soc.127 

202 DFlow Wallsoft vSyvStems Ine.185 

MAIL ORDER 

126 Conroy Di Pointe .44,45 

128 Creative Micro.sales .1 52 

168 Microway .192 

175 Programmer’s Connection .161 

161 Programmers Shop .38 

220 Programmer’s Shop .143 

189 Software Commodities & Futures 156 

MONITORS 

106 Color 700 Amdek Corp .26 

SECURITY DEVICES 

157 Centinel Rainbow leehnology .208 

nLE MANAGEMENT SOFTWARE 

142 “Filernaster” Grand Miix Software Corp.121 
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17971 SKYPARK CIRCLE SUITE E. IRVINE, CA 92714 (714)2610228 


Because its original objective was to protect soft- 
)nn unauthorized use. it's called the SOFTWARE SENTINEL. 
But maybe we'll change the name to REVENUE GENERATOR. 
since we’ve discovered its true value to our customers. But 
whatever we coll it, everyone ends up with numerous benefits 
from this hardware key with unlimited "locks" 

SOFTWARE DEVELOPER (PC. XT. AT) 

• Prohibits unauthorized use • Lower cost of distributing 

of software updates 

• No need for copy • Longer product/revenue life 

protection cycle 

• Easily controlled site • Trial usage/rental of 

licensing software programs 

• Unbreakable protection 

USER (PC, XT, AT) 

• Unlimited backup copies • Pocketsize 

• No floppy required with • Transparent 

hard disk • Data security 

• Transportable 

EVALUATION KIT AVAILABLE ($250 REFUNDABLE) 


RAINBOW 

lECHNOlOG.Ii ;nC 


FAST-EASY TO USE - POWERFUL 

CA[RS. 

MATRIX PROGRAMMING LANGUAGE 

GAUSS is a sophisticated matrix programming package that lets 
you do large scale number crunching on an IBM-PC.' 


• EXTREMELY FAST. Uses • EASY TO LEARN. Lets you 

the 8087. Is 10-15 X faster ^ . write routines almost exactly 
than IBM APL. A ^ os you would write them 

• STATE-OF-THE-ART mathematically, 

numerical routines and : . • POWERFUL. Write complex 

random number generators. :—O numerical routines in a 

• FULL-FEATURED. Excellent 1 ■ 

for statistics, for simulations, - - with a fraction of the code 

for solving non-linear simul- m * * they would take in Fortran, 

taneous equations, and for n W Basic, or even APL. 
anything else requiring 
number crunching. 

PUT S MINICOMPUTER POWER ON YOUR DESKT OP 

SPECIAL INTRODUCTORY OFFER 

With 30 Day Money COROOO 

Back Guarantee .Reg. 395.00 

plus $5.(X) shipping and handling. 


Call or Write APPLIED 

TECHNICAL 

SYSTEMS 


Dealer inquiries welcomed 


P.O. Box 6487. Kent. WA 98064 
(206) 631-6679 


VISA and 
MASTERCARD 
accepted. 


GAUSS requires an IBM PC with at least 256K RAM, 
an 8087 NDP, 1 DS/DD disk drive. DOS 2. x 


* IBM is trademark ot IBM Corporation 
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CIRCLE NO. 107 ON READER SERVICE CARD 


HOT NEW BESTSELLERS... 

From Brady, the Leading 
Publisher of Microcomputer 
Books. 


Unix and Xenix: A Step-By-Step Guide 
Douglas W. Topham and Hai Van Truong $21.95 

Written for those using 16-bit microconiputers, this unique step- 
by-step guide gives you everything from the basic set-up of UNIX 
to advanced techniques for customizing the UNIX system. 




PC-DOS Customized: 

Create Your Own DOS Commands 
for the IBM PC, XT, and AT 
David D. Busch $14.95 

Tap into the full power of PC DOS 2.0, 2.1, 3.0, and 3.1 with 
this cookbook of nearfy four dozen new capabilities that supply a 
useful array of new DOS commands you can put to work im¬ 
mediately! 


Programmer's Guide to MS DOS for the IBM PC 
Dennis N. Jump $16.95 
Now you can thoroughly understand and effectively use the pro¬ 
gram level capabilities of MS-DOS. This clearfy written guide ex¬ 
plains and illustrates each concept as it's introduced. Great as a 
quick reference, too! 


Just Released! 


Programming Tools for the IBM PC: 

Screen Design, Code Generator, and High 
Memory Access 
James K. Fugate $19.95 

Now you can make your programs professional, efficient, 
and easier to do with this step-by-step guide. Features 
useful macNne language subroutines and instructions on 
how to link machine language programs to BASIC. Get 
the excitement of a truly "finished" program that, in 
turn, makes future programming even easier! 


CIRCLE NO. 110 ON READER SERVICE CARD 



Silicon Valley's Bookshop at Your Service 


Need a computer book now? Computer Literacy, the world's largest 
computer bookstore, has more than 8000 titles ready for next day 
shipping; new books, standard texts, books you won't find 
elsewhere! 


Complete selection of technical books on C, UNIX, MS-DOS, graphics, 
PROLOG, 8086/88/186/286 assembly, artificial intelligence - any 
computer topic! 

Order any PC book and receive our "Silicon Valley Favorites" 
annotated catalog at no charge (regularly $3.00). 


COMPUTER LITERACY BOOKSHOP 

520 Lawrence Expy., Dept. 3IOC 
Sunnyvale, CA 94086 
(408) 730-9955, ext. 22 










































NO MATTER 
WHICH COMPUTER 
YOU USE... 



WECOVER 
ALL SYSTEMS 
&THEni NEEDS. 


innDULfl-2 PBDGHflmminG tddls 


A collection of utility modules ready to link into your programs and 
greatly speed programming efforts and the operation of programs. 

Each tool is supplied as a definition module with in-line 
documentation, an implementation module with full source code and a ready- 
to-link object module. A fully-linked ready-to-run test program with source 
code is included. 

Each module is implemented using Logitech's Modula-2/86*^"', Version 1.1 
and MS-DOS/PC-DOS Version 2.0 or later unless otht^wise specified. All 
modules are upward compatible with Microsoft's Xenix^ operating system as 
specified in the Microsoft MS-DOS Programmer's Reference Manual. 

HenDtilfl: high-speed memory utilities coded using 8086 string 

instructions. 

ERybPAJLd: a complete IBM-PC keyboard handler. 

SCTficnOPB: high-speed routines for controlling IBM-PC text screen. 
Based on ROM BIOS calls. 

EilfiOfifl: direct access to MS-DOS file handling functions via DOS 
function calls. 

DlxI?Pfl; direct access to MS-DOS's hierarchial directories via DOS 
function calls. 

miscellaneous disk and drive utilities via MS-DOS function 

calls. 

SlusYD: calculates singular values of real-values matricies. 

ILl£XP0PliJS£: direct access to all 16 Microsoft Mouse funtcions via 
mouse system software function calls. 


Developed by; Thomas H. Woteki, Ph.D. 


Hemutils 

$29 

— 






Keyboard 

$39 

'— 

All 

three 

for 

$59 

Entire package of 8 

ScreenOps 

$39 






modules - all with 

FileOpa 

$39 

]- 





_ source code and 

DirOps 

$39 

All 

three 

for 

$79 

test programs 

DiskUtils 

$29 





for S189 

KicroMouse 

$49 






SingVD 

$89 





_ 



Add $3/order shipping and handling VA residents add 4% sales tax 


Call 703/ 522-8898 or send your order to; 



Information Systems Incorporated 
1901 No. Fort Hyer Drive 
Arlington, VA 22209 


Eveiy month CREATIVE 
COMPUTING brings you the infor¬ 
mation you need to expand the 
functions of your system—any sys¬ 
tem—without any bias. Whether 
you’re expanding your Apple, IBM, 
Atari, TRS-80, or any other com¬ 
puter with new hardware, soft¬ 
ware, or add-ons, you should 
know about all the products and 
applications available for it. 

Stay in the know and make 
the most out of your computer! 

Save 50% and subscribe to 
CREATIVE COMPUTING today! 

FOR FAST SERVICE CALL 

1 - 800 - 852-5200 

TOLL FREE 

|~ Creative Con^mthiff 

I RO. Box 5214 • Boulder, Colorado 80322 

I Q Pledse accept mv subscription to 

CREATIVE COMPUTING for 1 year (12 
I issues) at only $12.49.1 save 50% off the 
I regular subscription price of $24.97! 

I Mr./Mrs./Ms_ 

! (plea.se print full name) 823A8 

I Company- 

I Title- 

I Address- 

I City- 

j State-Zip- 

1 Check one: 

1 □ Payment enclosed □ Bill me later 
I Charge my: 

I Q American Express □ Visa □ MasterCard 

I Card No_ 

I Exp. Date- 

1_. Please allow 30 to 60 days for delivery of first issue. J 


-Quality Software At Low Pricea- 


-Save Time With Expert Tools- 
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#t0 Oft 20 mCiABYtE CAPACtTY 
*D08 2.0 COMPATIBLE 
•SYSTEM INCLUDES DRIVE INSTALLED 
IN CABINET WITH POWER SUPPLY, 
INTERFACE CARD FOR INSTALLATION 
IN PC AND CONNECTING CABLES 
10 MB-$1595 20 MB-$1895 


• DOUBLES THE EXPANSION BOARD 
CAPACITY OF THE PC 

• INTERFACES TO PC THRU SIGNAL CON¬ 
DITIONED CABLE ASSEMBLY WHICH 
OCCUPIES A SINGLE SLOT IN PC 

• SYSTEM INCLUDES CABINET WITH 6 
SLOT BACK PLANE AND 4 OUTPUT 
POWER SUPPLY, INTERFACE CARD 
AND CONNECTING CABLE • $695 


DESERT 

TECHNOLOGIES 


RO. BOX 41628 

TUCSON. AZ 85717 (602) 882-1741 
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; 


Programmable 
Macro Commands 
Custom Setup Files 
Mnemonic Command Mode 
Multiple File Editing 
Split Screen Editing 


Full Screen Editing 
WordStar Key Layout 
Custom Key Layouts 
Terminal Configuration 
Help Efies 


Introductory Offer 
Only 


Backup Files 


30 Day Money Back Guarantee 






Word 




t(K> c(»Qdtantaft« 


need it, bot 


To Order: CaU ToU Free 1-800-622-4070, (Illinois only 1-800-942-7317) 

Mix Editor_129-95 + shipping (15 USA/$10 Foreign) Texas residents add 6% sales tax 


Visa_MasterCard_Card ^_ 

COD_Check_Money Order 


Disk Format. 


Con^uter 


Operating System: MSDOS_PCDOS_CPM80 


Name_ 

Street_ 

City/State/Zip. 

Country_ 

Phone _ 


21l6LArapaho 

TTiJL ^363 

H Rkfaardwm, 1x73061 

software 

Dealer Inquiries Welcome 
CaU (214) 783-6001 























CALENDAR 



JUNE 

June 9-15 

Computer Vision & 
Pattern Recognition 
San Francisco, CA 

Contact: Computer Vision & 
Pattern Recognition, P. O. 
Box 659, Silver Spring, MD 
20901; 501/589-8142 

June 17-19 
PC EXPO 
New York, NY 

Contact: PC EXPO, 555 Syl- 
van Avenue, Englewood 
Cliffs, NJ 07652; 
800/922-0524; in Neu> 
Jersey’, 201/569-8542 

Jujie 19-21 

FTCS-15: 15th Interna¬ 
tional Symposium on 
Fault-tolerant Computing 
Ann Arbor, MI 

Sponsor: lEEE-CS 
Cotttact: Jolm E. Meyer, Dept, 
of EECS, University’ of Michi¬ 
gan, Ann AtPor, MI 48109; 
515/765-0057 

June 20 

Twenty-fourth Annual 
Technical Symposium 
Washington, DC 

Sponsor: ACM-Washington, 
DC chapter; U. S. Depart¬ 
ment of Commerce; NBS; 
and ICST 

Contact: Richard /. Milstem, 
151 N. Wakefield Street, 
Arlmgton, VA 22205 

June 25-26 

DAC 85, 22nd Design 
Automation Conference 
Las Vegas, NV 

Contact: Hillel Ofek, Silvar- 
Lisco, 1080 Marsh Road, 
Menlo Park, CA 94025; 
415/524-0700 


June 24-26 

Videotex ’85—Fifth An¬ 
nual Industry Conference 
and Exhibition 
New York, NY 

Contact: Online Conferences, 
Inc., 989 Aveime of the 
Americas, New York, NY 
10018; 212/279-8898 

June 25-28 

ACM SIGPLAN 85 Sympo¬ 
sium on Programming 
Languages and Program¬ 
ming Environments 
Seattle, WA 

Sponsor: ACM SIGPLAN and 
ACM SIGSOFT 
Contact: Teri E. Payton, SDC, 
Box 517, Paoli, PA 19501; 
215/648-7268 

June 26-28 

CAD 2001: The 
Countdown 
Boston, MA 

Contact: CAD Semumrs, Inc., 
150 E. Riverside, Suite 400, 
Austin, TX 78704; 
512/445-7542 


JULY 

July 10-12 
World Computer 
Graphics 85 
New York, NY 

Contact: WCGA, 2055 M 
Street, NW, Suite 599, Wash- 
ington, DC 20056; 202/775- 
9556 or NCGA, 8401 Arling¬ 
ton Blvd., Suite 601, Eairfax, 
VA 22051: 705/698-9600 

July 15-18 

National Computer 
Conference 
Chicago, IL 

Sponsor: AFIPS and ACM, 
lEEE-CS, DPMA, SCS 
Contact: HeletJ Mugnie)‘, 


AI4PS, 1899 Preston White 
Drive, Rest on, VA 22091; 
705/620-8926 

July 22-26 

SCS 85: Computer Simula¬ 
tion Conference 
Chicago, IL 

Sponsor: The Society for 
Computer Simulation 
Contact: Charles A. Pratt, 

SCS, P. O. Box 2228, 

La Jolla, CA 92058-2228; 
619/459-5888 

July 22-26 
SIGGRAPH 85 
San Francisco, CA 

Sponsor: ACM SIGGRAPH 
with Eurographics 
Contact: SIGGRAldl 85 Con¬ 
ference, Services Office, 111 
E. Wacker Drive, Chicago, IL 
60601; 512/664-6610 

July 22-26 

Second Annual Summer 
Tutorial and Workshop 
Colorado Springs, CO 

Sponsor: Roclty^ Mountain 
Institute of Software Engi¬ 
neering 

Contact: RMISE, P. O. Box 
5521, Boulder, CO 80505; 
505/499-4782 

July 25-28 

SOG IV 
Bend, OR 

Sponsor: Micro Cornucopia 
Contact: Dorcas Dsenis, 

Micro Cornucopia, Inc., 

P. O. Box 225, Bend, OR 
97709: 505/582-8048 


AUGUST 

August 5-7 

4th ACM SIGACT-SIGOPS 
Symposium on Principles 
of Distributed Computing 


Minaki, Ontario, Canada 

Call for papers: Dr. II.R. 
Stro? 2 g, IBM Research K55/ 
281, 5600 Cottle Road, San 
Jose, CA 95195 

August 20-25 
1985 International Con¬ 
ference on Parallel Pro¬ 
cessing—I4th Annual 
St. Charles, IL 
Sponsor: The Pennsylvania 
State University, IEEE, ACM 
Call for papers: Dr. Doug 
DeGroot, M/S 21-155, T. J. 
Watson Research Center, 

P. O. Box 218, IBM Cojp., 
Yorktown Heights, NY 10598; 
914/945-5497 

August 28-50 

8th International 
Conference on Software 
Engineering 
London, England 

Sponsor: British Computer 
Society, lEE, lEEE-CS with 
ACM SIGSOFT 
Contact: Eighth ICSE, do 
IEEE Computer Society’, P. O. 
Box 659, Silver Sprmg, MD 
20901 


SEPTEMBER 

September 9-11 
Federal Computer 
Conference 
Washington, DC 

Contact: The Eederal Com¬ 
puter Conferei 2 ce, P. O. Box 
N, Wayland, MA 01778; 617/ 
558-5556 or 804/747-6448 

September 16-18 
C Language Seminar 
Cambridge, MA 

Contact: Beatrice Blatteis, CL 
Publicatiom, 151 Townsend 
Street, San Erancisco, CA 
94107, 415/957-9555 
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The Backups" 

Backup powerfor peace 
of mind and memory. 
Backup Power Source 1 

• delivers up to 225 watts @ 120V.AC 

• 40 minutes of power at 50% load 

• visual and audible power interrupt alarm 

• fast automatic switching 

(Within 6 milliseconds of peak voltage detection) 

• 2 Outlets 

• AC surge suppressor 

• 3 stage noise jfilter 

• thermal output protection 

• lEC power connector 

• attractive metal enclosure 

• 314 '' high, 16" wide, 11" deep 

$379’’- 


1 1 



llBBBB ?! 


■IIIIIIH ! 


Backup Power Source 2 

All the features of Power Source 1 plus: 

• 6 outlets controlled by front switches 

• switchable visual and audible alarm 

• 10 amp master switch circuit breaker 

• cross suppression between all 6 outlets 

• optional 2 hour auxiliary power pack 

$ 499 ^^ complete 

Auxiliary Power Pack 

• 2 hours of power at full load 

• plugs directly into either of our backup units 

• includes 6 rechargable 12 V power cells 

• backup units keep power cells at full charge 

• heavy duty power cable 

• 31 ^" high, 16" wide, 11" deep 

$ 299 ^^ corr^let^ 



The Expanders" 

Controlpower and expand 
with floppy or hard disks. 
Power Expansion 1 

• 1 stage noise filter 

• AC surge suppression 

• lEC power connector 

• attractive metal enclosure 

• 314" high, 16" wide, 11 " deep 

• optional internal power supply 

• optional floppy and hard disk drives 

Power Expansion 1.$l49^^* 

w/Intemal Power Supply.$219^^* 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible.^ ^49^^* 

w/Power Supply, Half Height lOM Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible ... 14995 * 

20M Drive.$l449^^* 

Power Expansion 2 

All the features of Power Expansion 1 plus: 

• 6 outlets controlled by front switches 

• 10 amp master switch circuit breaker 

• LED ground and line indicators 

• 3 stage noise filter 

• cross suppression between all 6 outlets 

• optional internal power supply 

• optional floppy and hard disk drives 

Power Expansion 2.$199^5* 

w/Intemal Power Supply.$269^^* 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible.$^99^^* 

w/Power Supply, Half Height lOM Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible ... ^^ 19995 * 

20M Drive.$l499^^* 


The Controllers" 

Control power, peripherals, 
spikes, and glitches. 

Power Control 1 

• 4 outlets control computer and 3 peripherals 

• AC surge suppressor 

• attractive metal enclosure 

• high, 16" wide, 10 " deep 

complete 

Power Control 2 

All the features of Power Control 1 plus: 

• 10 amp master switch circuit breaker 

• 1 stage noise filter 

• lEC power connector 

$ 89 "' 


Power Control 3 

All the features of Power Control 1 & 2 plus: 

• illuminated switches 

• 3 stage noise filter 

• cross suppression between all 4 outlets 

$ 1 completi^ 


5 individual switches 
give you control over^ 
peripherals 


Master switch^ 
turns computer and 
all peripherals on or off 
at the same time 


Our most 
powerJulACline 
filter system keeps' 
spikes, surges and 
glitches under control 



Available at fine computer stores everywhere, 
or by mail or phone. MasterCard and 
Visa accepted. Dealer inquiries invited. 

Relax 

Technology 

The company that works 
so you can relax 
and get down to business. 

3101 Whipple Rd. #25 
Union City, CA 94587 
415/471-6112 

Power indicator 


LE.D. ground and 
line indicators 


Optional lOM hard disk 
or optional DS/DD floppy 


^Organizes power wires 
6 cords in — 1 cord out 
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DouHfDOS 


Only $99 


ORDER OR INFO 
TOLL-FREE: 


SOLUTIONS 


DoubleDOS requires only about 28K RAM 
DoubleDOS features built-in printer buffer 
DoubleDOS produces faster displays than 
DOS 

DoubleDOS lets you control the multi-tasking 
functions with your own programs. 


National Headquarters 
530 Chestnut Street 
Manchester, NH 03101 


GOT QUESTIONS? 
TALK TO 

DoubleDOS DIRECT! 


BONUS } 
FEATURES 
AT NO EXTRA 
CHARGE! i 


Tired of waiting for your PC? 


Now run 
2 programs 
at the same time 
using your PC and 
today’s software 
with 


(In NH, 627-9900) 
Orders Shipped Within 24 Hours! 


DoubleDOS works with PC-DOS and your existing software. Also 
supports many compatibles. 


Our Toll-Free number goes straight to 
our DoubleDOS National Headquarters. 
Our knowledgeable people will be 
pleased to discuss DoubleDOS uses 
and applications with you . . . before you 
buy. At SoftLogic Solutions, we appre¬ 
ciate your business and we work hard 
to deserve it. 


Tired of waiting for your PC .. . 

to accomplish one task before you can begin another? End the wait 
with DoubleDOS. With DoubleDOS, you can now run 2 programs at the 
same time! 


Here’s how DoubleDOS can save you time 

• While printing a long spreadsheet, DoubleDOS lets you use your PC 
for Word Processing ... at the same time! 

• While crunching a lengthy series of calculations, DoubleDOS lets 
you input information for a data base ... at the same time! 

• While sending or receiving data communications or electronic mail, 
DoubleDOS lets you work on your spreadsheet... at the same 
time! 

• While plotting color graphics, DoubleDOS lets you keep right on 
working with your PC doing other things ... at the same time! 


Look what others say about DoubleDOS . . 

• “It lets me get more done. Lotus & dBase run together like they were 
made that way and it only takes 30K in RAMI” 

• “An exceptionally fine product and tremendous productivity 
enhancer.” 

• “Great product! It is solid, painless and bulletproof.” 


30-day Return Privilege with Full Refund under 
our Exclusive SoftLogic Iron-Clad Guarantee of 
Complete Satisfaction 

You keep the digital watch regardless of your final decision as our way 
of saying “Thank You” for trying the remarkable DoubleDOS multi¬ 
tasking program. You risk nothing! 


Digital Watch, yours 
FREE when you order 
DoubleDOS before June 
30,1985. Makes a nice gift 
for anyone, young or old. 
Keep the watch even if 
you decide to return 
DoubleDOS under our 
30-day Ironclad Guarantee 
of 100% Satisfaction! 

y 
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"Ylatme OmpoaeAJew 
RefttnictioitAon7lu>fle 
Dcuitriq Cnouqh to Lead 


ZIM is a fully integrated fourth 
generation application development 
system designed for leading system 
integrators and corporate and 
independent applications developers. 

^COMPLETE DEVELOPMENT 
ENVIRONMENT 
-Report Writer 
-Forms Painter and Manager 
-Data Dictionary 
-Application Generator -4 
-Non-procedural Programniing 
, Language 
-Compiler 

-C Language Interface 
-Runtime System 
*POST RELATIONAL 
-Entity Relationship Model 
-Powerful extension of Relational 
Model 

*MAINFRAME POWEFf, 
FUNCTIONALITY AND 
PERFORMANCE 
^APPLICATIONS PORTABILITY 
-MS-DOS, UNIX, XENIX, and QNX 
^MULTI-USER 

-Full-transaction processing control 
^NETWORKING 

^APPLICATIONS LIMITED ONLY 
BY HARDWARE 
*BUI L“PW STRATEGY 
'OPTIMIZER 

*ENGLISH-LIKE LANGUAGE 
^QUALITY PRODUCT SUPPORT 
ZIM is a mainframe system that runs 
on mlcrgj-CQmputers and on sijper 
microH^o^puffers. If you want 
mainfrarhfe^^W^r^s^ flexibility and 
freedom from arbitrary limitations all 
^t a mldr^o price, talk to us about an 
evaluation system. 

Dealer inquiries are welcome. : v' . 




The Information Interface 


Z^KTHE 


1 785 Woodward Dr., Ottawa, Qntarib,.. 
I<2C0R1 (613)727-1397 . 

MS-OOS and XENIX are MicrosoftCorp. trademarks. 
UNIX is an AT&T trademark. QNX is a Quantum 
Software Systems trademark. . _ 




